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SELECTED EVIDENCE. 

PUNJAB. 


P. J. PAGiS, Kc\cnue Secretai 7 , Punjab Government. 


{Lahore, S9th 

Srembrnnda by witness — 

I. — ^Irrigation in Mon'tgoinory district (not print- 
ed). 

II. — Shall Xabr Canal, Hosliiarpur district (not 
printed). 

in. — ^Imperial and Provincial Canals (Financial). 


1. The two _ main classes into which Irrigation 
Works are divided for financial and account purposes 
are : — 

(1) Productive Works, dealt with under Budget 
Hoads XXIX and 42, 49. 

These are also called ^Injor Works. 49 is a 
ih.ajor head of capital outlay under expen- 
diture not charged to Bevenue. 

(2) Minor Works, dealt with under Budget Heads 
XXX and 43; the latter is a head and expen- 
diture charged to Bevenue. 

There is, however, a Class (3) Protective Irriga- 
tion Works, the cost of the construction of which is 
dealt with under Major Head 35, subordinate to 
Famine Belief and Insurance, such exjienditure being 
rhargeablo to Bevenue. These Protective Works may 
be classed as Major Works or Minor Works. 

2. Works dassed as Productive (1) above are, in the 
first instance at any rate, wholly Imperial. The 
effect of tlie rules in Chapter XT of the Public Works 
Department Code is to forbid the construction of a 
Produefcivo Work directly from Provincial Fnnds. 
Seo specially articles 2124 — 2128, 2130. Local Gov- 
ernments, however, may play ah important part in 
the initiatibn of such works. See articles 2136, 2139 
—2148, 21ol and 2152, Public Works Department 
Code, and the financial arrangements daring con- 
struction aro to some extent under their control 
(articlc-s 2146 — 2150). Article 2153 contemplates the 
provincialization of Productive Works. Tlio last 
article and articles 2151 and 2152 rcproduco the order 
contained in Government of India, Finance, Eesolu- 
tion No. 2009, dated 23rd March 1878. But the oper- 
ation of the latter two articles has been rendered 
somewhat easier for Local Governments by the re- 
• commendations contained in Volume U, Chapter XI, 

Section E, page 289 of the Report of the Finance 
Committee of 1886 {ride paragraph 4 of. Financial 
memorandum Mr. Laville, A^stant Secretary, 
Tinancial, to Punjab Government, and the papers 
quoted by him). The system of provincialization has 
been adopted in the case of the ^lelum canal and of 
the Sirsa branch of the Western Jumna canal, but it 
will not take effect until the expiration of ten years 
from the opening of these works, or sooner, at the 
option of the Loc.'il Government. At present all 
direct receipts from hlajor Irrigation Works are 
whollv Imperial under the terms of the current Pro- 
vincial contract. It is, I think, for consideration 
whctltr some of the existing Major Irrigation Works 
should not bo provincialized on the lines laid down 
in paragraph 8, Chapter XI of the Beport of the 
Finance Committee, quoted above. 

The Major Works at present in existence are : — 

I. — Swart Biver Canal (Protective). 

H. — Western Jumna, including Sirsa branch (Pro- 
ductive). 

TTT - — Bari Doab Canal (Productive). 

TV. — Sirhind (Productive). 

V. — Chenab Canal (Protective). 

VI. — Jhelum (Productive). 

\T1.— Lower Sohag and Para (Productive) (Inun-- 
dation). 

Vm.— Sidhnai (Productive). (Not perennial.) ' 

3. Minor Irrigation Works are (a) Imperial, (b:- 
Provincial. The finan cial rules regarding them aM 
contained in Chapter XIX of Public Works Depart- 

Vol. IV, 


Oefoher 1901.) 

ment Code, articles 2204 — 2211. They can bo con- 
stracted by Local Governments subject to the a bove 
m^and to those contained in Chapters XVI and 
X VIX. 

Funds for Minor Irrigation Works are provided from 
revenue, and not from loans; and in the case of Ln- 

tliis appears to lead to 
cuixuiiment of tbd menus reauired for e^ension and 
improvement. See paragrapli 2 of a Memorandum 
on Irrigation of Biver Valleys by the Honourable 
Mr. J. Wilson, Settlement Commissioner. The follow- 
ing figures for the last two complete years illustrate 
the point: — 



Tcor. 

SirOct 

receipts. 

SiSECI EXPENDIIVBE, 


Capital. 

TTorhio^ 

expenses. 

Totil. 

Major Iriica- 
tioa Works 
(Imperial). 
Minor Works 
(Imperial). 
Minor Works 
(ProTincisl). 

]lE99-I900 

JlOOO-lMl 

tlSPO-ISOO 

Jl!>00.I(>3l 

IISSO-IOOO 

Jieoo-isoi 

Bs. 

1.26.31,731 

1,S6,37.4S6 

8.01.363 

S,90.291 

41.423 

1.69.733 

Bs. 

44.B7.3n 

45,1C.SS3 

Sl,09> 

40,331 

1.520 

14.43) 

Bs. 

33,73.493 

40.4}.S43 

13,31.606 

13,25.839 

21,3)6 

73,066 

Bs. 

83,75.663 

35,57,728 

is.se.crs 

13,68.700 

29.836 

83,167 


The Minor Imperial Irrigation Works of the Pro- 
vince aro : — • 

I. — Dpper Sutlej 'Inundation Canals. 

n. — ^Lower Sutlej and Chenab Inundation 
Canals. 

m. — ^Indus Inundation Canals. 

IV. — Shahpur (Imperial) Inundation Canals. 

V. — ^Muzaffargarh Inundation Canals. 

• VI. — Ghaggar Canal. 

The Provincial works (Minor Works) are detailed in 
the statements appended to Mr. Lnville’s note, and 
will be dealt with below. 

4. Of the Minor (Imperial} Irrigation Works Capital 
and Revenue Accounts are kept [article 2203 (a). 
Public Works Department Code] for all except No. V 
above, for which only Revenue Accounts are kept. 
There should therefore, os regards proposed exten- 
sions and improvements, be no diScMty in forecast- 
ing financial results. Article 2209, Public Works 
Department Code, provides for farther capital ex- 
penditure on this class of works, which, so far os this 
Province is concerned, are all inundation canals. The 
point for decision is whether such works are sufficiently 
profitable to justify the expenditure of borrowed 
capital on them. That they have been so in the past, 
there can, I think^ be no doubt. At present they 
have to complete with the large perennial canals^ and 
this will be increasin^y the case in the fntnre as 
the contemplated large schemes are carried out; rtiU 
there must, I think, always continue to be a fairly 
wide field for irrigation in the Punjab riverain tracts, 
and reasonable expra^tnre of borrowed capital or 
more extensive expenditure than at present of funds 
derived from revenue will, I believe, be found remu- 
nerative; and beyond this there is the consideration of 
our moral obligations to the riverain landowners whom 
ouf perednial cahals injure direbtly, whatever inay bo 
the indirect braefits which they derite from them. 

5. Mr. Laville has dealt with the subject of Provin- 
cial canals ih Ins MeniPtanduin, and he has given inost, 
if not all, the information required by paragraph 3 a 
the Memorandum issued by the Commission. There 
is little for hie to add-, ihirther information is also 
available in the Irrigation Department Notes. 

6. ThS limitations which erist in regard to the 
penditure oh the constmeion of Irrigation Works by 
Local Governments have been indicated in the open- 
ing Sentences of paragraphs 2 and 3. Such worxs 
must be Minor Works and paid for from Revenue. 


Mr. P. J. 
Fagan. 
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• n tho last Provinokl contract 

in 1890-97 tho Qovoramont of India, 111 rosponso to an 
appottl from tho Local Govornmont, nlloivod the 
proapoctivo annual expenditure under 
Hood 48 to bo fixed nt tho prospootivo total amount of 
Minunl receipts under Head XXX, i.e., Its. 1,18.000 
m place of an ostimnto of Rs. 7^,000 based on 
tSipf? oxponditUTO of tho period of tho provious con- 
trMt, but, m noted by Mr. Lnvillo nt tho end of his 
notes, tho Punjab Govornmont has not boon ablo to 
tnlto odvantago of this concession owing to unforeseen 
oxpqndituro on_ plnguo and famine. I ngroo with Mr. 
Layillo in thinking that tho Provinciol contmrt 
system does not, on tho wholo, opornto to discoumgo 
tho application of nrailablo Provincial surplusos to 
tho construction of Minor Irriration Works. It is to 
tho intorcst of tho Provincial Govornmont to so utilixo 
such surplusos, bthorwiso they may luvvo to bo surron- 
dorod at tho ond of tho period of tho contract; or 
nbsorbod in tho arrangement , of tho next contract. 
This Inst conSidorntion would tend, I tliink, to dis- 


wadortoking by tho Local Govornmont of 
largo sphomos which may take two or three yoara to 
comploto, inasmuch ns tho contract poriod may termi- 
iiato in that interval and tho surplus Provincial Funds 
intended for qxppndituro on tho work disappear in the 
mannor noted above. I think that it would bo well 
that ftt tho time Of passing a now contract tho oxis- 
tpneo of any such largo curront Prorinoial Irrigation 
I rqjocts should bo borne in mind by Govornmont’ of 
inuiAo 

. V 

On thqqucstion wliothor it is odvisablo to apply 
1 rovincial Funds to tho construction of Irrigation 
works my reply would he tlmt it ccrininly is so iri 
tho COSO of Minor Works. For Major Works borrowed 
capital IS needed, so that tho present arrangements 
rofqrrcd to in paragraph 2 above must bo maintained 
so far ns they nro concerned, liven in tlio ease of a 
local dobonturo loan tho Local Govornmont acts merely 
ns tlio Agent of tho Govornmont of India (article 2120 
Public Works Department Code). ' 


1. Q. (The President.)-^! understand, Mr. Fagan, 
you an Financial and Rovonuo Soerotaty to tho Oov- 
ornmont of tho Punjab P — Yea. 

2. Q, What districts bovo you sorvod' in in the 
Punjab? — ^la Montgomery. 

8 . Q. Have you hod any oxporionco of famino relief 
works P — No, 


4:, Q. You doubtless had a good deal to do with 
District Boards? — Yes, a fair amount, moro cepooially 
in the district of Hoshinrpur. 

. 6 . Q. Do you think that they could bo usefully em- 
ployed in tho control of minor canals P — ^No. My im- 
pression is that District Boards aro not gunlifiod to deal 
with irrigation questions. . I think they could only deal 
^th them under professional ndrico from tho Irriga- 
tion Department. They havo not the moans or person- 
nel, needful for running canals on approved profes- 
sional lines. Tho Irrigation Deportment is tho p.ropor 
agency, 'ond the District Board might content itself 
with nominal control. 

6 . Q. But aro there not a good many useful minor 
irrigation works which practically wont little or no 
soientifie supervision P — ^Ih Montgomoiy there aro a 
good many. I did not, however, have much to do with 
them in that district, but^Mr. Kitobin will be in a 
position to say moro about it. I understand from him 
that, partly owing to the fact that District Board 
fntiilg are run down, they really have not the moans 
to cany them on. They wore originally constructed 
by the District Board, and the^ alignment in many 
cases 'is wrong and impairs their efficiency. I don’t 
think District Boards can do much except perhaps 
merely as pioneers. They cannot manage works on 
anything like a scientific system. 

7 . Q. 1 suppose their powers of co-operation are not 
very great P — My. experience has been that it is rather 
difficult to get District Boards to tnke^ much interest 
of, their own accord unless they ^ro suitably induced. 


• 17. Q. I suppose cotton is per acre the most valuable 
crop P— Yes; I think so. 

18. Q. You say wells are always used to supplement 
irrigation P— Yes. It depends a good deal on the rela- 
tive efficiency of tho canals. Whero tho well supply is 
a low ono, I would say tho canal helps tho well. 

19. 0. It must require a largo number of wells to 
maintain irrigation started by the canal. 'Wliat is the 
irrigation per well P— I suppo-so in tho Sutlej Tahsils 
it would mu to say thirty acres with plenty of canal 
water to start with and winter rains. 

20. Q. Supposing inundation canals ran dry by 1st 
December P — ^Thoy would then depend on wells alto- 
gether. Provided they had good moisture for sowing 
and fair winter rains, they can do that. 

21. Q. Are they pakha wells P— Yes. Praotically all 
of them. There are a certain number of Jheldra' on 
tho river hank for lift irrigation and' also on water- 
courses. 

22. Q. Are the agricultural classes generally in a 
position to go on making wells? Do they want help 
from Government P — ^They take a certain amount of 
idkavi from Government in Montgomery. 

23. Q. Do you consider any change nerossary in the 
matter of ^ving assistance ? — I think if the iakavi 
procednre wore simplified and the borrower could get 
his loan more promptly, it might encourage their re-' 
sort to Government assistance, ond I think now, s,ee- 
ing tho new legislation wo liave, they will probably 
resort 'to it more. 

,24. Q. What assistance is it reasonable for Govern- 
ment to render?-^ Montgomery I don’t think there 
is much chance of extension, unless canals are fdso 
improved ond extended. There ore many wells which 
receive no help from them. They depend for that on 
rain, and this is not a very profitable form of agricul- 
ture. -Bxtension of well irrigation must wait upon 
that of canals. 


■ 8 . Q. 'I understand generally that in the Punjab 
mb* is the chief crop P— Yes, in most districts; cer- 
tainly in Montgomery. 

9 . Q. What is the' rainfall of that district?— The 
average is ahout 9 to 10 inches for tho last ten years. 
For the last two years there has hoon practically no-, 
thing at all. 

16 . Q. Then the kharif crops raised in that district 
are. from the inundation canals? — Yes. ^ 

11. Q. They don’t trust to rainfall P— No, except in 
old beds of nullahs which receive drainage from higher 
levels. 

12. Q. What are the chief khemf crops P — Cotton is 
the main crop, "a little maite, a large amoMt of cham 
for fodder, and a certain amount of moth and pulse. 

13. Q. Is there innoh rahi grown in Montromeiy 
'^strict P— A considerable amount; much rf it help^ 
by inundation, ''^en they get the first water frozn the 
inundation canals in September, the ground is 
ploughed, and sowing takes place later on. 

.14. Q. Then tho inundation canals generally dryjjp? 


16. Q. Do they count on tho cold weather rains for 
ripening tho cropP— rYes, and also on wells. 

16. Q. Would there ho a great extension of kha^ 
if. more water were riven P— Yes. They P^o^^Wy 
would extend cotton emtivatron. I dent think all 
the water would be devoted to extension of fcftarif. 
it would he devoted to the'extension of rabt as well. 


26. Q. It is proposed that the Bari Doab canal 
should command that district? — Yes; ^mainly. 

26. Q. The Shah Nahr canal in Hoshiarpnr is under 

the Deputy Commissioner ? — Yes, he has been formally 
appointed Executive Engineer under the Canal Act. 
So far as is practicable, distribution is largely done 
by the Manager. Though Government has taken over 
tho canal, so far as is possible it- is run by the people 
themselves. , • 

27. Q. Would you suggest a greater interference on 
the port of the Canal Department in the oanm?— I 
have noted points, but I think on the wMle, as far as 
actual management goes, it would be better to ran it 
on the present lines. When it oomes to_ undertaking 
■ BxtensionB— I mean substantial extansionsr-then l 
would suggest it being under more sraentific control. 

28. Q. It would be easy to lend an Engineoi’s 
semoesP — -Yes. ' 

29. - Q. But would you suggest at being put under 
more rigid rules?— I think it is not necessary. 

30. Q. Wbuld it he popular P— I ;think not^The 
canal irrigation is not a burnira quesbom Of 

we liave a fairly good rainfall, so I tMnk undOT the 
circumstances perhaps any further interference would 
not be advisable. ™ - 

31 . Q. You refer to a Minor Canals X* 

Provincial measure. It has been 

Government of India for amendment, and 

good deal of redrafting. The mam lines are to enable 
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Govornmont to nssumo tlio managcincub and control 
of privato canals under reasonable terms. It nrill bo 
sonio time boforo it becomes laur. 

32. Q. You think something of tho sort necessai^P 
— ^Ycs. 

33. Q. Turning to your Moiftgomoiy osporionco, 1 
SCO in paragraph 3 of your note you suggest, ns far as 
your cxponenco goes, that much could bo done for 
;;rcAtcr security to irrigation by improved hcad*works 
and weirs P — Yes. 

31. Q, Of course, that would entail n veiy heavy 
outlay P — ^Tho weirs would certainly. 

35. Q. Ato there any mnsonty head-works P — Not 
to theso canals. 

3G. Q. You say in paragraph 13 of your momoran- 
ium that tho abandonment of wells is duo chiefly to 
migration of tenants. Do you mean that tho land 
goes out of cultivfttion till n now tenant is proenredP 
— ^Ycs. In tlip Chenab Colony there is a great demand 
for land, .just ns in Montgomety there is rather a 
great demand for tenants. 

37. Q. Tho population is very sparso? — Yes, in tho 
cultivation whicli adjoins tho Chenab Canal. Tho 
Chenab Canal had great effect in taking away ten- 
ants. 

38. Q. Then if tho improvemant of tho Bari Doab 
Canal is carried out, would tliat remedy tho stato of 
allairs P — Yes, for a time; for tenants would pour into 
Montgomety. Tho shortage of tenants would still, 
however, coiftinuo until tlio tract filled up. 

39. Q, It would throw tho interior of tho distret 
into better condition; of course, thoro would bo 
perennial irrigation P — think tenants would bo at- 
tracted away to tho new canal. 

40. Q. But, on tho whole, tho cifect of tho now 
canal would bo to bring tho greater part of tho Cen- 
tral Bari Doab under cultivation. It would bo doubt- 
ful whether tho canal would pay P — As far as tho dis- 
trict itself went, certainly. 

41. Q. I suppose it woidd iucrcaso tho ftwd supply P 
— Yes. 

42. Q. (Mr. lligham.) — Do you think thoro would 
bo any objection on tho part of tho peoplo to the 
amalgamation of tho wator-sourscs proposed in your 
memorandum P — 1 think tlicro would. Air. Bollniais, 
the Executive Engineer, who undertook a good deal 
of that with a certain amount of success, mot with con- 
siderable objection from tho people.. They liko two 
water-courses, which prevent possibility of dispute. 

43. Q. Whatever has been done, villagers have not 
had to pay for itP — ^Yes, they have, for those con- 
stmeted at tho cost of Govornmont. These aro village 
water-courses. 

44. Q. When they arc amalgamated, do villagers 
have to do them or QovcmmentP — It was just being 
undertaken when 1 left. I understood a number would 
bo amalgamated. They wore told in future water 
would not bo supplied until this had been done. 

45. Q. At their own expense P — ^With recovery, of 
course, from them. 

46. Q. That would mako it unpopularP — Yes, ex- 
actly. 

47. Q. Tho inundation canals have suffered from tho 
working of tho Sirhind Canals P — I have hoard com- 
plaints on 'chat score, I do not know that it has been 
satisfactorily established. 

48. Q. As far as tho Bari Doab is concerned ?— 
I can’t say I have gone into tho question very fully, 
but I don’t think anything .to, a very remarka bio 
degree as far os Montgomery is concerned. 

49. G, Wlien were you settling tho district? — ^From 
tho beginning of 1894 to 1899. 

50. Q. How did tho irrigation of 'those canals com- 
pare with what had been recorded in tho previous 
settlement?— 'There was an increase as compared with 
tho previous settlement made in 1872-73. 

61. Q, Do you know if there was an incronso in tho 
latter half of tho settlement period ?•— I could not say 
without looking up figures, i think there was a fairly 
uniform increase. Ono has to boar in mind that the 
Lower Sohag and Para aro now canals. .Of crarse, 
that would make comparison still more difficult. 

52. Q, What is the extent of the salt laud P — ^I.could 
not say what the area is around Montgomery iteelL 
There is a very considerable e^nt Mong the old hiM 
bank which bounds tho central portion of tho district 
and bedow that. 

53. Q. It is called reh f — Yes. 

64. Q. Tho salt would probably bo washed put by 
irrigation P— I have not had experience of it, but, 
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without some sort of subsoil drainage, it w’ould not be 
washed out p.onna.nontly; it would be washed down 
and with ovaporation would come up again. 

X, you. had any famine relief work in 

tho Montgomery distriefcP— Nob in my time. Thoro' 
was a scarcity at tho end of 1897-98, and an attempt 
at tost works, but people did not come to them, and 
2? relief works wero opened. Tho people of 

tho distressed part wont, across tho river to tho Cmenab 
Canal where they cither cultivated themselves or got 
temporary cultivation from Govornmont. 


M. Q. (Mr. Wilson .) — I soo you estimate 'that tho 
cost of a vakha well vanos from Es. 250 to Es. 660 ? 
—Yes, taking tho whole diScrict. 


67. Q. ■JVhat is tho average cost of a pdkTca well P— 
» ® y®*^, I should say from 

Es. 2o0 to Es. 300 in the riverain tracts. 


68. Q. What would bo tho increase of produce due 
to the construction of such a well if commanded by a 
canalP-— So far os tho revenue rates go, tho revenue 
would increase from 10 or 12 annas per acre to 
Es. 1-0-0 or Its. 1-7-0. 


69. Q. You moan tho not income of revenue to 
GorernmonbP — I'es. 


Mr. P. J, 
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. 60. Q. What benefit would Government derive in 
incrcaso of land rovonuo from tho construction of 
such a well costing Es. 300 in such a tract P— I should 
say, on on average, 10 annas an aero cropped to 
Es. 1-6-0; that is speaking of tho Sutlej Tahsils. 

61. Q. Wha'c. would bo tho area cropped by such 
a well ? — Assistod by canal irrigation, on the 
average, from 25 to 30 acres would receive well water. 

62. Q. Tho land revenue would be increased by 
Es. lb; 12 annas would bo on outside estimate of tiie 
nvoragoP — ^Yes. 

63. Q. How soon would Government obtain that 
incrcaso P — Not till tho next settlement. A new well 
being constructed, the cultivation which got canal 
water, would pay tho canal rato, but would not pay 
anything moro on account of well irrigation. 

64. Q. Would Government necessarily get it at the 
next settlement and what about tho protective lease? 
— It would not got it at all events until the current 
scttlciuenc had expired, nor until tho expiry of the 
protective lease. 

65. Q. Government would then obtain an increase 
or 18 rupees of land revenue from each well cow- 
structed by a private owner P — Yes. 

66. Q. Are occupier’s rates charged on tho Sntlej 
Canal ? — ^Yes. 


67. Q. Aro they charged on tho matured area? — 
Yes. 

68. Q. Would tho construction of a well lead to an 
increase in tho amount realixable as occupier’s rates 
by increasing tho matured area? — ^Yes. 

69. Q. Gould you give any estimate?— I should not 
liko to givo ono straight away. 

70. ' Q. Land revenue rate is also assessed on canal 
irrigation; that is, on the area sown? — ^Except in 
years of widespread failure of canal supply or an 
extensive failure of winter rains. In that case it was 
arranged that remissions should be given for failed 
crops. 

71. Q. Still, generally speaking, the canal rate is 
assessed on the area irrigated with the help of canal 
u’ator, but increased by the oonstmcbion of a wellP — 
'To some extent; because there would be a feeling that 
if a well is there, it would help to ripen ^e area 
sown. 

72. Q. The construction of a well would lead to 
an increase of tho area matured. The financial bene- 
fit the Government derives from it is not only Es. 18 P ' 
— Ea. 18 is an outside limit. 

73. Q. And in addition to that there is an imme- 
it perhaps at Es. 16 to fis. 18. 

74. Q. And in addition to that there is an imme- 
diate increase, not inappreciable, from ocenpior’s 
rates? — Yes. 

76. Q. If that, is so, it is a very profitable financial 
transartion to have new wells made? — Yes, where 
there are canals to assist. 

76. Q. Would it 'not be finaincially profitable to 
Government to incur a certain amount or expenditure 
in order to get more wells made in such tracts P— I 
think so. 

77. Q. Is there any difficulty in getting Govern- 
ment money to lend out as tdkavi advances? Is the 
grant, given by Government, sufficient for . the ad- 
vances desired? — As far as the district of Montgo- 
mery and Eohtak are. concerned, I have not expend 
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' “1* Hosbiarpur there is not much do- 

certain districts there 

has been difficulty, but I have not exact figures. 

?• Have you seen Mr, LayiUe’s figures?. Tlio 
1 unjab Government have cleared Bs, '40,000 a year 
on ite tafcaoi system. That is net profit to the Bro- 
yancial Government. On the present footing, would 
it not lead to further profit if- the amount granted 
were largely increased P— Tea. b.-u^u 

79. C._ Would it not be .'ladvisable to, reduce the 
rate of interest, so as to absorb the net' profit which 
Govemnient makes P— Taking the total loans bf all 
kinds mto account, there is nothing available. There 
IS a deficiency. • .... 

so. Qi In -.the Mpntgomery district you say that 
a mmber of^vells have been deserted, especially on' 
the Bavi ?— Yes, : - - •' 

think they will be taken up again?'- 
—I bhmk that, with_ the assistance of the District 
Board Canals, they might bo set to work again. 

82. -Q. Is there much ro'om for improvement in the 
Montgomery district? — On the Dower Sphag and- 
Para there is considerable room for more wells in 
canal-irrigated land. 

83. Q. If talcavi we.re allowed without, interest, 
would it add much to the extension of wells? — ^Tes. 
One of the main difficulties in the past about the wells 
has been that the zamindar goes to his baniah for his 
domestic expenses, and the baniah with this grip on 
him compels him to come for agricultural loans also. 

I am certain, if he could- get loans without interest, 
it would not bo any the less inducement for him to 
go to Government. 

84. Q. Do you think that on the whole it would be 
advisable for Government to grant iahavi for the con- 
struction of wells free of interest? — -As far as cmten- 
sion of cultiyatipn and profit to Government go, 1 
don’t think there can be n^uch doubt aboiit it. 

85. Q. In yotir statement here you say that the 
Sohag and Para Canals have earned a net annual 
profit in the last three years of 10 to 14 per cent. Do 
you iliink that they a^e gived sufficient credit for what 
they bring in to Coveripnent P — ^They. have not . in 
the past;, but since the new ossessnient I think they 
get a fair credit for the income they actually create; 
and they should continue to do so,, for the occupier’s 
rates ore revised from time to time. 

86. Q. Are they giveu any credit for cesses,? — Ko. 

87. Q. Should they not, be given credit? — Yes, , 
theoretically they should. 

88. Q. As far as those two tracts, are concerned, if 
it were not for inundation canals, there would bp no 
cultivation at all ? — ^No. 

89. Q. 'Tho net profit of 10 to. 14 per cent, is n'ot an 
exaggeration ? — No. 

90. Q. It is a financial proht to Goveramtht ? — It 
varies from year to year. Lately they have not 
shown a veiy high rate of profit. 

91. Q. 'They are very profitable os a spoculatiqn? — 
Yes. 

92. Q. In tho Montgomery district do you think 
that canals conld bo further extended so as to giyo 
something approaching this profit?— Yes. There 2'- 
bo very keen competition. 1 mentioned this point in 
n»y financial memorandum. There is stid a voiy con- 
siderable field for a fairly remunerative investment 
of Government money. But tho canals have to 
compete with perennial canals^ and wo can’t affijrd to 
lose sight of the fact that an inundation canal along- 
side a perennial canal can’t bo as profitable as an 
inundntidn canal with a perennial canal nowhere 
near it. 

03. Q. When you were settling tho Montgomery 
district, find tho Ohonab Canal boon doveloved?— 
ato-st of tho time I was settling Montgomery at tho 
beginning of 189-1 and end of 1898. 

91. Q. As compared with thinra before, had the 
tracm improved or tho reverse P—3?hoy certainly did 
nob improve. 

95. Q. Owing to what cause?— Largely, owing xo 
decrease in Sailab and still more to desertion of ton- 
nnts and owners to tho Chonab Canal. 

96. Q. There was a docroaro in tho .%iiab?--Yra; 
largely duo to tho Bari Doab Canal, hut also, I tliinU, 
to the channels of tho river having straightened. 

97. Q. What is the condition of the Bavi village 
now corap.ircd with when you. settled them a i • 
•years ago ?— They have deteriorated still more. 

93. 0. What has been done by Governraont . to 
make this up to them in tho way of assessment P— 


made more . fluotuiitini# 
Wiiat fixed assessment there was has nraKfinMi 

99. Q. Does that completely compensate them for- 

tivati^*^^*^*^ prefer flood irrigation aiicl -easy cul- 



tno JJistriot Board, were improved, it would to some 
extent improve, their condition. . . 

102. Q. Is the District Board in a position ■to' im- 
prove thmP-J think not. From Mr. Kitohin’s 
memorandum.it appears that their income' largely 
depends on fluctuating income, - and it has -fallen 
very low; the District Board is practically bankrupt. 

103r- Q, the. Provincial , Gavemmont likely, to 
Mvanro fun^ for improving those canals?— That 
depends Jargely on plague and famine, which have 
taken away all our surplus funds, 

104. Q. Are there not enfficient funds for it from 
faorrovi’ed capital? — ^1 doubt it. 

lakhs would bo ‘ required? — It 
would be difhcnlt. to say. 1 doubt whether it would 
pay to borrow for the Ravi canals; for the Sutloi it 
would probably, pay, 

106. Q. (Mr. Jiajarai/ia.)—Ia the villages just re- 
ferred to, when was tho assessment revised P — ^Tho 
new. assessments were revised in 1894, then I had to' 
revise 'them again- at. the end of 1895, and even since 
then I have extended- the area of fluccuating assess- ' 
ment.’ 

107. Q. What reduction was made in assossmout ? 
— ’The fluctuating assessment depends on the area 
matured. 

108. Q. What reduction was made in the rate per 
acre P — You can’t consider the rate per -acre; the ac- 
tual area varies, very widely, 

109. Q, Was no relief granted? — ^A groat relief was 
gran'ted because th.e former assessmon'p was fixed. 

110. Q. What was the proportion of matured, aiea 
compared to tho former area on which the assessment 
■was fixed? — In tho Gugera 'Tabsil in 1K6 the culti- 
vated area was 86,000 acres: at the tottlomout of 
1872-73 it was 66,000 acres; in 1896-97 shortly after 
my revision it was 48,000. 

111. Q, The assessment on those? — I have not got 
the figures just now. Tho settlement of tho first was 
Bs, 71,000; at the revised settlement of 1871-72 it was 
Bs. .78,754, then it was Bs. 58,000. 'The second one* 
is 48,000 acres, Bs. 6AOOO; Un 6,000 acres no relief 
has been given, Tho Bs. 71,000 was fixed; tho Bs. - 
68,000 was a largely fluctuating assessment; it was 
not a fixed assessment. 

112. Q. I don’t see what relief has been given ? — 
The relief is in the elasticity. In tho old system they 
paid whether there was a crop or no crop, subject to 
certain reductions in the caso of continuous failure. 

113. Q, (Mr.' Ihbetson.) — understand _ what you 
really .moan is that tho area under cultivation Jia* 
been decreased, not that the area actually cultivated 
lias deteriorated; you give full relief as compared wiUi 
tho reduction ?— Full relief as far as the assessment 
goes. 

114. Q. Might you not go further P The cultivated 
area which you settled at a fixed assessment included 
fallows, whereas the area on. which you cake your ■ 
fiucfmating assessment is -Ehe, mature^ . arp?— Iho 
figures I gave were for that area. I liavo tho f.illow 
area ns well. 

115. Q. (Mr, liajaraina.y—Yoa refer' to wells supple- 
menting canal irrigation. Aro such lands liable to 
r.ay tho same rate .as other lands not possessing tho 
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a well in addition, it pays eann! advantage rate for 
the ■ area over which tho canal wator is wkoii and 
something in addition for tho well, I am taking the 
case of an old well in which tho period of excmution 
has expired. Of course, if it is » "cw I 

the terra of .-issessmont, up to the time u hen tho pro- 
tective lease expires, thoro can be no incrca-se. 
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116. Q. Supposing ho sinks a well two years hefore 
settlement P — ^He will then get 18 years before the 
now assessment is introduced. 

117. Q. The assessment will bo framed at tho end 
bf two years P — ^It will not be enforced until 18 years 
havo'expired. 

118. Q. Are there . many wells independent of 
canals? — Comparatively very few. I could not give 
exact figures. They are in what we call ‘ Barh ' tracts 
outside tho river valley. 

119. Q. (The President.) — I understood you to say 
the owner of a well in the riverain tracts Uepends on 
the canals, and, were it not for the canal, would not 
think it worth lus while to make a well for irriga- 
tion? — ^That is the case. 

120. Q. Can you give the number of wells in tho 
‘ Bar ’ ? — I could not give exact figures ; tho wells are 
very scanty compared wdth wells in the riverain tracts 
that get assistance from the canal. 

121. Q. {Mr. Ihhetson.) — To come back to District 
Board managemenc; supposing the nnancial diffi- 
culty can be got over, would you then say that Dis- 
trict Board ’management should be recommended or 
not as compared with the Government management 
as regards efliciency, impartiality and popularity ?—■ > 
We should gain by District Board management in 
popularity, but lose in efficiency. 

122. Q. By popularity 1 don’t mean popularity 
with the District Boardj I mean with the people? — 
X think we should probably gain; we should have to 
depend on the Deputy Commissioner being constantly 
in a position to supervise matters and settle disputes 
on the spot. 

123. Q. Why should that be a more popular 
management? — ^It would certainly be a better means 
of irrigation. 

124. Q. As to. impartiality, have you ever heard 
anything as regards the distribution of water under 
District Board management? Is there a possibility 
of one man being better supp.lied than another'? — 
think there is a great possibility. It would have to 
be watched and checked very carefully. 

125. Q. Have you heard any complaints of that 
sortP — have not had practical experience of wott- 
ing a District Board canal. In Hoshiarpur 1 had 
complaints on that score, although, of course, many 
of them were without foundation. 

126. Q. On the whole, would you prefer it or not? 
— 1 think there is a useful field for District Boards, 
io the managemenc of works which are not of any 
great importance. In a way, 1 regard a District 
Board as a pioneer. 

' 127. Q. It is, 1 understand from Mr. Kitchin’s 
note, in practical management far from successful. 
You -will see a reference to this point in paragraph 9 
of his note. Hafe they a very considerable area of 
irrigation ? — Yes. The Mamunke embankment came 
to grief in the last fiood. 

' 128.' Q. How does the Deputy Commissioner 
manage? Is it 'nominally management by the Dis- 
trict Board, but really by the Deputy Coounissioner? 
— Yes. I ought to explain that Mr. Kitchin came to 
' the district before 1 left. 

129. Q. What legal powers have the District Board 
and the Deputy Commissioner in the management 
of tho worls ? — None. 

130. Q. Will the Minor Canals Act give them any 
power ?--d don’t think that the Minor Canals Act 
will be applied to District Board canals. 

(Mr. TT'ilson.) — ^It was certainly intended that it 
should. 

131. (TFifness.) — The thing is at present rather in 
the air; tho Act is to be redrafted. At present it 
applies only to canals taken, over by Government. 

132. Q. (Mr. Ibbetson.) — Is it advisable that legal 
power should be given ? — Yes. I don’t know whether 
it is necessary for District Boards to have very ex- 
tensive .powers, though they should have a certain 
amount of power in settling disputes. 

133. Q. I notice that Mr. Kitchin condemns pri- 
vate management absolutely. Do you agree ? — Yes. 

134. Q. Why is it necessary that Government 
should take over private canals ? — think they should 
bo taken over in the case of mismanagement. 

133. d. Do you think that any legislation giving an 
owner power to recover or allowing Government to 
recover for him is necessary? — It is not so much a 
question of recovery as of imfaimess and quarrels 
among proprietors. 'There is a great diversity of in- 
terests. On the Mahdikhan Canal there is no -diffi- 
culiy, in recovering dues. 

136. Q. You say private ehars are very numerous 
on the north of the Ravi; will they be superseded if 


there is large increase of irrigation ? — ^There would' bo' 
if these canals were extended. 

137. Q. 'Wliat is a ehar? — ^It is simply a cut from 
a river. 

138. Q. 'When you say "private,” do you mean 
owned by individuals or by villages ? — Some by indi- 
viduals and some by villages. 

139. Q. Taken hy men who liave grants of land? — 
Yes. 

140. Q. How do they work ? — ^With a good flow 
from the river they have managed to do a very con- 
siderable amount of irrigation. 

141. Q. Is -the work of construction well dono f— 
Yes. 

142. Q. It is done cheaply ? — ^The cash spent is nob 
extensive. 

143. Q. As regards maintenance, ^e there any diffi- 
culties about that P — ^No, the silt is dleared by the 
owner. lYliere the chars belong to the village, the 
length is distributed according to the level or the. 
ehars. and each shareholder is responsible for a cer- 
tain length. 

144. Q. Does that work well P — ^Yes. 

145. Q. You have never heard of any pronounced 
difficulties about them? — Not on the private ehars. 

146. Q. In there any outlay ? — ^Veiy . probably there 
would be a certain amount. It would be lessened by 
tahavi grants. 

147. Q. Do you think that, if Government extends 
irrigation from inundation canals considerably, the 
extension of the wells necessary to supplement at wrill 
keep pace \Ath it ? — ^There may be difficulty about 
capital. 

148. Q. 'What is the life of a well? — ^Forty to fifty 
years with a certain amount of repair required in 
that time. 

149. Q. (Mr. TYilsoiJ-.) — ^Are- they built with lime 
and masonry.** — Yes. 

160. Q. {.Mr. Ibbetson.) — ^I suppose that, when the 
Lower Sohag and Para Canals were made, the same 
difficulty was experienced as regards the desertion of 
villagers. They went off to the better supplied lands? 
—I don’t think there was any noticeable migration. 

161. Q. You have no experiences to give P — ^In the 
years 1872 and 1873, when these, inundation canals 
were taken in hand, there was a drain of cultivators 
from tho Upper Sutlej riverain, but that had cer- 
tainly righted itself when I came in 1895. 

152. Q. In what tract P — In the Sutlej river. 

153. Q. I think under the Punjab rules 20 years is 
the extreme limit of exemption from enhanced assess- 
ment on private improvements. Do you consider 
that sufficient? — ^I shoifld say it was for the generaf- 
i^ of cases. It depends on the cost of the well and 
the depth of the wrater. 

154. Q. In exceptional cases is there power to 
lengthen the period? — I don’t think so. I never 
came across a case of the kind. 

155. Q. Supposing a man builds a well, wliat se- 
curity is there that he gets his exemption ? — The 
main security is that these are all revised at the time 
of assessment. A list of new wells is msAe out show- 
ing the date of construction and all particulars about 
it, and the fixed revenue is distributed. 

156. Q. Does the system work successfully r--l'es. 

157. Q. Is there not a similar exemption fur te- 

nants who have spent money ? — Speaking of Montgo- 
mery, it is very rarely tmrt tenants ever do spend 
money. _ 

158. Q. With regard to the tahavi rules in tho - 
Punjab, they only take security on the area to be 
cultivated? — ^Yes. Tliere is no collateral security 
required. 

159. Q. Has the security to bo registered? — ^It is 
not formally registered. A memorandum is sent to 
the Registry Office and filed. 

160. Q. He does not appear before the Registration 
Officer? — No. 

161. y. Is there any provision for accepting tho 
joint personal security of the owners of a v^age ? — 
Yes, that is done. 

162. Q. There is a provision for it? — ^It is very sel- 
dom done. But there is provision for it. 

163. Q. Is there in sinking wells any great likeli- 
hood of failure ? — ^No; spring wells are rare, and 'the 
supply being -mostly by percolation from the rivers 
and from the canals, there is not much likdihood of 
failure. 

164. Q, "What do you think of the scheme of Gov- 
ernment undertaking actual construction of wells 
and recouping itself ^ a rate on tho area irrigated? 

. -• / 
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•— 1 tliiiik that is a matter for oousidoration ; the 
arrangement would bo fairly popular. ' 

165. Q. Why do you think this sohomo would bo 
popular r — don’t .think tho zamindar would think 
much about it. Ho would havo his well. 1 doubt 
if Gorornmont Would bo prbparod to t^o it on. 

1C6. Q. Well-irrigation doponds voiy much on the 


supjp^ of bulloolo: in those years of drougdit has the 
well irngation boon rosfcrictod owing to want of fodder 
for tho bullocta and thq dying of bullocks P— Yes. in 
tho COSO of wolls that aro n'ot assisted by canals: that 
, w ono advantage . of canal irrigation: it onables 
fodder to bo grown for bullocks in tho kharif without 
well irrigation. 


Colonel L. J. H. Gust, ^uporintendont, Unlinwalpur Stale. 
(Lahore, SOih Oeiober 1001.) 

_ (>r'^itncss on Canals ami Wells. 

Tho subjoct on which 1 can give opinions ‘ ‘ 


aro — 

(1) Co-operntivo district canals. 

(2) Inundation canals gonerolly. 

(S) Odnstraction of wolls. 

2. As to (1), tlicso may, in' iny opinion, bo dismissed 
from oonsideration. Tliero is only one such enter- 
prise that I know of which has succeed and is of any 
importance, and for many reasons nono such is over 

to snoceod again, or indeed to bo aitemptod. 

3. 'Tho Ferozepore oonals have worked successfully 
for many years, and they are important as having an 
irrigating capacity of considerably above 200,000 acres 
and having actually attained that area of irrigation. 
Their construction is fully described in printed reports 
of 1875-76-77, and n^ painful osperionces therein 
stated would, I imagine, deter any District Officer 
from attempting to imitate the operation, even were 
it now' possible to do so. I returned to Ferozepote in 
1880 to. find the irrigation aystom in danger of col- 
lapse, but succeeded Ihen in renewing and extending 
it, and I devised the existing system of maintonanoo 
before I left the district in 1882, as described in a re- 
port of that year. In 1888^, as Commissioner of 
tl.e Hissar Division, I ^ extended' tho system into 
Fazilka, completing it as it now exists; and in 1800, 
as Officiating Financial Commissioner, I remodelled 
the system or maintenance established in 1882, as de- 
tailed in the Government Proceedings of November 
1800. 1 have fully stated the method of constmeftion 
and maintenance of such works in a manual published 

Government in 1884. Since then I have no fur- 
ther knowledge of them, but llai Bahadur Mnya Das, 
who has been in oharge of the canals since 1882, can 
^ve any particulars that may be required. 

4. With regard to (2) of my paragraph 1. my opinion 
is that the days of inundation irrigation have passed, 
'file rivers have been, or are being, tapped to o degree 
which much lowers- the value of these works bjr de- 
priving them of tho early., and late water which is so 
important to irrigators. The method was aftbr ^nll, 
but a makeshift; it has had its day: and the time 
has come for arresting the summer floods by weirs, 
and for distributing them scientifically over the 
country to afford a duty of 200 acres to tho ousoo 
instead of the 30 or 40 acres which is ime average of 
inundatum canals. 

On tho special subject of inundation canals in the 
Bahawalpiir State, Khan Bahadur Mirza Jind Vade 


Wazir of tho State, will give information 
bettor than 1 can. 

5. As to (3) of my paragraph 1, my view is that 
won ronstructiou should go hand in hand with tho 
.canal irrigation which affords tho springs for well irri- 
gutiozia Cannl wator, should bo g^veu so veiy roaring- 
iy as to dnvo the pcopio to use tho wells they have and 
to sink others. Not only would the water thus go mneh 
further, but wo_ should hear less of water-logging and 
roaJan»._ £ho ideal canal fmgation to my mind is 
That which creates and extends well irrigation, and' 
IS supplemented by the latter when river water fails. 

Development of well irrigation, like any other form 
dopon* upon tho District Officer. 
Ditftriot Officer should be able to achieve 

anything in this dircCrion, ho needs 

(a) knowledge of his villages; 

(o) time for moving about and attending to his 
enterprise: 

(c) a free hand in iakavi. 

(a) of the above implies some permanence of 
tenure, and of course both zeal and discretion are 
supposed. 

As regards (e), in no commercial enterprise can 
anything bo achieved unless risk is taken. It should 
be neewted that the Deputy Commissioner may oc- 
casionally lose money. But on the whole what better 
business can there be than one which borrows at 3} 
per cent, to lend at- 6^, and which, makes an average 
of Bs, 600 profit on every well constructed on these 
terms? I hero assume that the wells win be charged 
from Its. 16 to 25 ahiana,' say on average of Bs. 20 
per annum, for the balance of an average well 
life of ,d0 years, -after expiry of an average period 
nf protection of 16. years: — 20 x (40 — 16) =s 600. In 
the Bnhawalpur State iakavi is given without (fiiarge 
of interest. I attach a memorandum which I there 
issued showing the commerdal advanti^e, even on 
those terms, in onconraging well cnltivation by liberal 
loans. The well’s life is therein taken as perma- 
nont, because, in fact, timely outlay on repair dost 
extend it to an indefinite period. 

During the last twP years there has been a groat 
extension of well constrnotion on iakavi loans in 
Bahawalpur, regarding which tho Wazir can give par- . 
ticulars. This, however, is likely to suffer, as the 
inundation canals there' are already suffering from the 
effect of the great works constructed, under construc- 
tion, or projected, in the Fnnjab. 


Tfote 'hv Oohnel L. J. H. Or’ey addressed to the Mashir Mai regarding profit on iakavi wells, dated 
• 0th March 1000. 

(a) minus (h) or Bs. 101-6 is therefore the actual 
cost of the loan to 'the State. 

3. For this capital outlay of Bs. 101-6 the State will 
obtain, for ever, charge imposed on tho well after ex- 
piration of the 12 years’ Patta, say 20 per cent, per 
annum, if my recommendation in paragraph 4_ is 


In continuation of my memos, of 2lst Febraaiy 
1900, 26th- February 1900, and 2nd March 1900, on 
the subject of iakavi it is well to show the actual 
figures of profit on lending money for wells. 

. 2. Bupees 300 invested in Government paper 
3i per cent.,, ’or in 12 years it is .worth 300 
-Bs. 453-6-0, (a) 

If the Bs. 800 bo lent on iakavi, it is recovered in 
IS years as follows ; — 

Rs. A. P. 


2 years 

80 = 30 (l-t 

mi. 


ard year 

. - 40 14 

O' 

4th 

9f 

30= 80 

. = 89 8 

0 

6th 

i» 

80=30 (l-l- ioo) 

. = 38 3 

0 

6th 

at 

30= 30 {L+ fjm) 

.... 36 14 

0 

nh 


30=80(1 

. = 86 10 

0 

8th 


80=30 (1■^J^)* 

' • = .34 7. 

0 

gih 


30 =80 (l-l" 

. = 33 4. 

0 

10th 

>» 

-30=37 (1+j^)*’ 

. = 82 2 

0. 

nth 

» 

30=30(l-l-^)' 

. - 31 1 

0 

leth 

t 

n 

80-30(1 + 1^)" 

. = 80 0 

0. 



■Total 

. 361 16 

" 0 ( 6 ). 


annum, if my recommendation in paragrapn a is 
adopted. There are indeed few investments which 
yield so large a return as 20 per cent. 

4 I recommend that this oharge be fixed at Bs. 20 
hiJmnkta in excess of whatever tho 60 htpaos of 
land may bo paying at the revenue rates of the village, 
vie., Bs 20 should bo added to tho soma w the village, 
and to tho Khatami of tho well oTOor, after 12 years 
from date of completion of tho well. . - - 
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H- — ifbte upon the statements of Ferosepore irrigation famished to the Irrigation Commission bv Bai Bahadur Maya 

Das, dated the 16th October 1901, ‘ 

(Not printed.) 


1. Q. (The President.) — You are Superintendent of 
the Bahawalpur State?— Yes. 

2. Q. How long have you been there? — Two and a 
half years. I was there before as well. 

3. Q. You havo had a good deal of experience of 
the Punjab? — ^Yos. 

' 4. Q. Haro you had personally to deal with famine 
relief?— No. 

6. Q. In your memorandum you mention co-opera* 
tivo canals. What are they?— Such os the people 
-construct and manage thomselrcs. 

6. Q. Why do you say that they should be dismissed 
from wnsidoration?— The circumstances for their con- 
struction were particularly favourable in Perozepore, 
but 'they will never bo made again. 

7. Q. They were constructed about 25 years ago? 

' — Yes. I saw no chance of anything being done, so 
I held meetings and invited people to join. The 
Lieutenant-Governor came over in the second vear 
.of construction and determined to see things for him- 
self and the whole matter dropped, so I was in the 
imsition of having unfinished canals on my hands.- 
However, I borrowed the money, and the thing was 
done. 

8. Q. The system could not bo generally applied? 
—No. 

9. Q. Have you any faith in District Boards being 
able to work a canal?— In Ferozeporo they do. On 
the 15th of January the headmen meet together and 
pass the accounts for the previous year and estimate 
the expenditure for the -future; this tliev distribute 
over their irrigated lands by a rate which is now 
about three annas per acre. I don’t think it can bo 
done again. 

10. Q. You are clear that District Boards could 
not do it? — ^Ycs. 

11. Q. You say in paragraph 4 of your note — “ My 
opinion is that the days of inundation canals have 
passed, rivers are being tapped to a degree which 
lowers the value of these works by depriving them of 
the early and late waters." Will you kindly give 
some details? — Wo reckon that we also one foot of 
depth at the beginning of the floods and 'one foot at 
the end due to the perennial canals. Our statistics 
show that wo lose this. 

12. Q. You havo got a system of gauges? — ^Yes, the 
whole thing has to be thoroughly workra out. It is a 
very imuortant matter. Wo have gone ns far ns 
possible in meeting the loss by deepening and regrad- 
ing. 

13. Q. You say that a dam can arrest Some of the 
floods for years? — Wo believe that. 

(Colonel Grey then described from the map a scheme 
they had bn hand for a canal above Basal, but which 
was impossible without a weir. He said there was 
room for eight to ten lakhs of people.) 

14. Q. Is the population thick? — The population of 
the Bahawalpur Btnte is only a little over eight lakhs. 
There is room for os many more. 

15. Q. Is there room for a colonisation scheme? — 
Yes, on a very large scale. 

16. P. Would the Durbar pay its share in the weir? 
— ^Yes. I am putting forward a scheme now. 

17. P. You know no places where water could Be 
stored ?— No. There is no place in Perozepore or in 
any place I am acquainted with. 

18. P. Do you think ueople would be contented, 
having started with canal irrigation, to make wells 
to carry the crops to maturity? — I havo always re- 
gretted to see the extent to which canal irrigation 
throws wells out of use as on the Jumna Canal. The 
natural tendeniy is of course to dose wells and take 
the much easier flow. 

19. P. Do you think it practicable to compel _tho 
‘people to take to well irrigafaon? — I think it might 
be done if the canal water were given to the village 
for a limited area only. The surplus water could 
then be used to extend irrigation on the canals. 

20. P. Dues that mean that the field could be im- 
gated partly by canals and partly by wells? — With 
the aid of canal, the well’s irrigation of 20 acres 
would be doubled 'or trebled. According to my ex- 


perience, whenever we give inundation canals, the' 
people, on finding the canal 'water uncertain, sink 
wells. During the last two years applications have 
been put in for a little over 11 lakhs. In BahawaU 
pur we have already paid out Es. 8,84,000. They 
find it profitable to have the wells, and I find this a 
most satisfaOcory investment of money. - - 

21. p. Are tahavi advances given as in British 
territory P — ^Yes, but free of interest, and the period 
of recovery is 12 to 20 years. 

22. p. From your previous experience of districts 
-under British rule, do you think iahavi advances 

necessary ? — ^Yes. 

23. P. In Bahawalrar is there a simple way ' of 
gettiim the money ?— Yes, the administration wanted 
to hedge the system round with protective measures, 
but the people would not take the money till these 
were relaxed. 

24. P. You have seen mischief dcbie by too much 
precaution ? — ^Yes. 

26_. p. I suppose in Bahawalpur the people are 
looking with considerable alarm on the proposal for 
the Lower Bari Doab Canal? — Of course, the people 
^uito see that e'ven ivith this canal, if we ge'fc a' weir 
in the Sutlej,^ it will revolutionize the irrigation. 
(Witness described on the mop where the weirs could 
bo placed.) 

26. P. (Mr. Higham .) — What are the facts in re- 
gard to the Bahawalpur canals running in the rahi? 
—Wo havo got four running now, which, I think, will 
run up to Christmas. 

27. P. Do they always run up to Christmas ? — Yes. 

28. P. Do the same canals run? — Not necessarily. 

29. P. Are there always some canals running f — 1 
have never known when we have not had one or two. 

So. p. In spite of the fact that the canals have been 
silted up?— Yes. Working in quicksand is a special- 
ity of the people of Bahawalpur. 

31. P. You mean to say they dear the sand away 
much lower than the surface of water in the river ? — 
Yes, two or three feet below zero. 

32. P. Blit you can’t get water all through the cold 
weather; your canal is silted up ? — ^They turn to and 
clear it out — have been doing 'this for a great num- 
ber of years. 

33. p. They get it cleared out before February or 
March ? — ^Yes. 

34. P. With regard to wells, is it not necessary to 
have welk to mature rahi crops? — ^It is very neces- 
sary. No man likes to put in rahi without a well. 
You might say it is a sine qud non. 

35. P. If they flood the land in August or Septem- 
ber, they require the assistance of the well later on ? 

— Yes, I think so. With reference 'to a remark which 
fell from Mr. Merk, we supply borers and boring 
tools to well-sinkers free of expense; we find it well 
worth the cost. 

36. P. (Mr. Zbbefson.)— Is the assistance largely 
made use of ? — Yes. 

37. P. (Mr. TYtlson.) — What does Government get 
from the developmen't of the inundation canals in 
Perozepore? — My information is rather stale. It 
was getting some years ago Es. 67,000 a year. 

38. P. Owing to enhanced revenue? — Yes — Water 
advantage rate.’ 

39. p. Has Government advanced money or spent 
money in developing this system? — No. 

40. P. As Government gets more increased revenue, 
would it not be reasonable to expect it to improve 
the canals? — No; a condition which I made for the 
people was that they should have 'the canals free for 
a certain period omy, vie., till expiration of the 
settlement; this came to thirteen years. 

41. P. Do you think that the system by which 
people themselves manage their canals and maintain 
'them can be continued indefinitely P — Yes, if you can 
get the men ;. If you could get another Maya Das. 

42. P. If you cnuld not, do you consider that Gov- 
ernment should continue the management cn the 
present footing or charge a water-ra'te P — I think 
the people would prefer doing it alone. The idea is 
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that ]^ya Das should train a man. That was my 
idea. He has a man in training in whom he has 
great faith. I think it would be worth trying. 

43. Q. If he does not succeed ? — I think the people 
would prefer being left alone. 

44. Q, Suppose Goremment did charge . water- 
ratra, what rates should they charge f— The cost of 
maintenance Be. 0-11-6 per aore irrigated, plus the 
pr^ent charge of 12 annas per acre wa’ter advantajge 
ratf-. I Would not put on more, as Government spent 
nothing on the work. 

45. Q. You said you don’t think a similar system 
■ of .canals could bo attempted anywhere else ?— I don’t 
think it could. 

46. Q.- Would you encourage private owners to 
make canals of their, own elsewhere P-^Yes. I don’t 
see any objection. 

47. Q. Would it he better in future to encourage 
private owners to make canals or for Government to 
make themP — My view is that on inundation canals 
water is largely wasted. The water should be applied 
to the best pnrpo.se only. I am not in_^favour of in- 
undation canals cs;cei>t so far as an d3 interim ar- 
rangement. Proper scientific principles should be 
introduced. 


48. Q. Is there a large area that can be irrigated 
from the weir which you propose P — Speaking of 
Bahawalpur, a couple of falls would supply the water 
to the existing canals in the valley. We will have to 
feed those canals from the une sin^e head. I believe 
also that a great mass of the water percolates back 
from the irrigated land into the river. Some Engi- 
neers say that it all conies back. Anyway, I should 
imagine that this water percolating back into the 
river will supply means for well cultivation in the 
valleys. If yon have water within 30 feet, it is 
as good as any man could wi^. 

49. Q. If you feed an inundation canal from a pe- 
rennial canal,, is there no danger P — I don’t see that 
if you drop the water by falls. 

50. Q. But why should nob the valley canals con>- 
tinue to wor^ there will always be surplus water in 
the river f — Doubtless there is always that with a 
weir. A portion of the supply will pass on and can 
be utilized if they sink beds low enough. 

51. <3. If the water of the ButM were taken out 
on the left bank, is there sufficient faUd commandablo 
to utilize it all P — 1 think there is in two-thirds of 
tho Bahawalpur State territories where it is level as 
a billiard table except for occasional sand-hills. 

52. Q. That would bo Commanded by *a canal P — 
Yes.' 

53. Q, If theso weirs ' were made, Bahawalpur 
would be prepared to pay a portion of the coat P — 
As represented by mo, yes. I think, too, tho Nawab 
is fully persuaded of the benefit that would be de- 
rived. 

64. Q. Is there a sufficient sum likely to become 
available to spend on largo weirs of tins description P 
— ^I think wo could have 40 lakhs of mpees ready in 
eight years’ time. Tho question won’t arise before 
then. 

66. O* Wliero would tho colonists come from P — ^They 
would p'our in from Ferozopore and Fatiala. 

66. Q. You have already British subjecte there P — 
Yes, ns far as this canal extends, it is entirely popu- 
lated by Forozepore Jats. I got them in 1871-73. 
They settled on the condition that this canal would 
bo made. The land is now pretty well irrigated. 
They will not ordinarily settle in tho valley. Hi ror 
cent years immigration has been cheeked by tho late 
Nawab’s sporting proclivities: a Jat does not care 
about bediig dragged out for three or four days for 
driving game. 

57. Q. And, generally speaking, there is no diflicul^ 
in attracting men from British territory ? — ^No difli- 
culty. 


58. .Q. I unddrstand you advanced about nine 
lakljs of rupees f abaci P—We advanced 8,W,309, 
which havo been given out without inter^. All this 
has been done in tho last two years, 1900-01. 


59. <?. In time, according to your plan» n® 
will be incurred ns rcgarfG payment P— I dont sm 
how loss can bo incurred if tho well is made., ine 
monov is advanced by degrees. The money is put 
into the soil, and there is tho mans holding. 


50. Q. y<m advance tho money without interest 
chiefiy owing to prejudico against interest P-r-ies, ror 
uo other rcasoji. 


“ calculation as -to what loss 
would be incurred by the •' State through not 
taking interest ^My calculation is attached to my 
memorandum. I make out that tho State gains 20 
per cent, even without taking interest. 

62. Q. ^d the State gets, on tho expiry of " the 
period of exemption, twenty mpees a year P — An 
average of twenty mpees a year. ■ * 

63, Q. In the case of boring ttfols, are- they only 
used m finding the stratum of w’ater or do they assirt 
in the actual excavation of the well P— No,. They only 
have a ^ameter of two to three inches. They are 
screwed in, and if they bring up bitter water or meet 
lidn (hard pan), tho place is abandoned. 

64., Q. The hdn you speak about in your memoran- 
dum IS orcen six or eight feet thick. Is it over broken 
through to see what is below?— I don’t know. I see 
scores Yjf wells abandoned. 

65. 0 . But would not this 7i da be an excellent found- 
ation for the well? — No. It is too near the surface. 


66. Q. My idea is to break through the hdn; would 
lb not be a great assistance; is it not worth tiyingp 
, would it not give sufficient water from below?— I 
daresay. Heenan at great cost and immense difficulty 
broke through two or three to get pure water, ‘ffifli:. 
out that we were plagued with scurvy 'owing to the 
salts in the shallow wells. 


67. 0. (Mr. lVbelsoTir.)—yfby do you think District 
Board will not manage canals?— The composition of 

. the Board. Tho Board that manages tho canals should 
bo composed of men who are vitally concerned. 

68. Q. You have .no hope of management by Dis- 
trict Boards? — No, 


69. Q. One result of a canal being taken over by 
Government would be 'that the co-operative labour 
system would be abandoned and a rate would be 
charged to cover the Cost. That would be very ’un- 
acceptable to, the people P — ^No, I am not sure that it 
would. I think they would prefer to pay tho value 
in Ferozepore, but whether it would finally suit them, 
I don’t Idi'oW. At present any one who does not wish 
to' work pays the value of the cubic contents of liis 
share of clearance, and a contractor is always willing 
to take it over. 

70. Q. It would be a disadvantimo on tho whole to 
give lip Statute labour?— Yes, I think so. 

71. Q. You are very strong on the point that canal 
irrigation should supplement well irrigation and hot 
supersede itP — Yes. It is the well that supplements 
the canal; the rabi cannot be tmsted to the canal. 

72. Q. Are yoh referring to inundation canals 
onlyp — ^Yes, I am not contemplating the great canals 
that take off from tho fo'bt of the Himalayas. 

73. Q. You are referring to wells bf iriiich the 
dopth of wafer would not be variable P — ^Yesj but all 
canal-fed wells sink slightly when the canal .is dry. 

74. Q, You" don’t wish it to bo applied to tho Sir- 
hind and Jumna OanalsP — ^Hardly that; I think tho' 
restriction of canal water and the uso of wells to 
supplement canal irrigation is universally desirable, 
thou^ on perennial canals the rabi is not actually 
dependent upon wells. 

76. Q. You do Wish to include tho We'stem Jumna 
Canal? — I include the whole. 

76. Q. With reference -to what you say in paragraph 
5 about well irrigation being supplemented- take tho 
case of n canal of which tho flow is continuous. As 
has just been pointed out, in order to avoid the canal 
superseding wmls, you would have two distinct areas — 
a canal area and a well areap — No: that has been 
pointed out, but I do not agree— I think it perfectly 
possible to limit tho number of canal waterings and' 
leave wells 'to do the rest. 


77. Q. Is it not o fact that on tho introduction of 
a canal tho whole agricultural economy chang^— for 
instance, big cattle are required to work wells. Would 
not that create a difficulty? — Yes; as regards tho fart, 
not os regards the difficulty. Tlie canal necessarily 
itself raises water level and renders tho well easier 
to work. 


78, Q. You don’t think that difficulty will arise P— 
No. 


79. Q. Though you think the da^ of 
irrigation's arc passed, you would still uti izo firad 
water by inundation canals P — Certainly, till it 
bo better utilized by scientific canals from woire. 
In tho construction of inundation canals tlio money 
is less well applied, it is better 
ments which will give two hundred acres to tho lusoc. 
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SO. Q. You propose to inko awny tlio whole supply 
of the Sutlej at tlio bcginiiiiiK and end of the season 
and utilir .0 it higher upP — Yes. Of course, that is 
below Faailkn. 

81. Q. How about the people in tho valley? No 
money can compensato them for tho loss ? — 'Wa have 
talked that over in llahnwnlpur, and agree that they 
will bo perfectly compensated by being given mim- . 
cient land on .this now canal and money to build, 
while at tho samo tiino feeding tho existing valley 
canals as far as possible. 

82. Q. You would move them up ? — ^Yes. Of course, 
it would bo a coinpleto revolution. 

83. Q. Have you been able to make improvements 
in the ialcavi procedure?— I think I have succeeded in 
making considerablo improvementa in Bahawalpur. 
Wo want no inquiry by the Revenue oflicinls. 


84. Q. How do you manage to dispense with tho 

P.-itwari and'Kanungo?— Wo take the particulars of 
tho man’s holding out of the settlement file and ac- 
cept tho last cntiy recorded in tho annual papers. 
I had great difficulty in obtaining this exemption, 
but I proved tho advantage to the Durbar on tho evi- 
dence of tho men who paid large proportions of 
tahavi grants to tho Talisil officials, and the Durbar 
agreed to accept extrae’es Wf tho revenue records, 
and that tho money should be paid on the spot by 
tho Kardars thorasolves. 

85. Q. A suggestion has been made that Govern- 
ment should make wells in private lands. Do you 
think tho schomo would work? — cannot imagine it. 
If a man wanted the improvement, he would make it 
himself if iahavi wore rendered easy. I don’t think 
ho would care about a State encumbrance on his 
land. Tho land would not be his own any more. 


Ma. R. SrKES, Director of Land Records, Punjab. 

(Laltore, 29t1i Octoher 1001.) 

STATEMENT I.— Showing: number of wells and the average area of crops matured per well from 

1889-90 to 1899-1900. 







NUUDEn OF WELLS IK USE. 

Area of crops 
matured by 
well 

irrigation, 
colnmn 7 rf 
Statement 

vni. 

Aymuaoe akea of crops 

SIATT7BED PER WELL IN 


DiETniCT A.UD VrAS. 


■ 

PnH-n, 
colnmn IG of 
Statement III. 

Kathtlia, 
column 17 of 
Statement lit. 

Total. 

Normal 

year 

1891-92. 

Famine 

year 

1899-1900.. 



lSPO-30 . 


• ■ 

CG4 

119 

813 

2,860 





KdO-91 . 

• 

• • 

859 

90 

719 

3,020 

... 

... 



:E91-92 . 

• 


SEG 

41 . 

630 

1,965 

s 




1E92-93 . 

• 

s • 

SGI 1 

31 

593 

1,073 

• •1 

••• 



lE93-9t . 

s 

• • 

518 

28 

576 

1,306 

... 

•(V 



1894-95 . 

• 

« s 

517 

35 

552 

1,208 

s»* 

... 

lliBsar 

1S95-9G . 

• 

* • 

G13 

117 

730 

5,108 

... 

t.i 



169G-97 . 

« 

• • 

823 

359 

1,182 

9,105 

... 




1897-98 . 

• 

• • 

826 

211 

1,067 

3,402 

.. 

... 



1895-99 . 

• 

« • 

817 

352 

1,199 

7,160 

... 

... 



1899-1900 

• 

• « 

993 

431 

1,427 

8,980 • 

... 

6 



Increase or dccreaRO as 
comparcil with 18S9-90. 

+ 329 

+ 285 

+ 614 

+ 6,120 

... 




fl8S9-90 . 

• 

• • 

1.702 

462 

2,161 

21,834 


... ^ 



1890-91 . 

• 

• « 

1.813 

510 

2,383 

26,438 

... 

SI. 


• 

1891-93 . 

• 

e • 

1,831 

510 

2,311 

21,673 

11 

... 



1892-93 . 

• 

• « 

2,010 

75 

2,115 

19,672 

*•. 

MS 



1893-94 . 

• 

• • 

2,083 

258 

2,410 

18,267 

... 

... 



1891-95 . 

• 

• • 

2,130 

41G 

2,516 

14,593 


... 

xtohtAV 


1S95-9G . 

• 

« • 

2,177 

551 

2,728 

• 23,067 

*■. 

... 



1898-97 . 

■ 

• • 

2,521 

2,644 

5,165 

- 35,435 

•f. 




1897-98 . 

• 

• • 

2,555 

775 

3,330 

21,713 

... 




1898-99 . 

e 

« • 

2,G26 

2,001 

4,627 . 

■ 30,376 

... 




1899-1900 

• 

• • 

2,770 

3,597 

6,367 

• 31,030 

... 

5 



Inoreaso * or docroaso as 
oomparod with 1889*90. 

+ 1,0G8 

+ 3,135 

+ 4,203 

9,196 

... 

... 



1889-90 . 



7,980 

2,188 

10,168 

• 78,734 

•tt 

... 



1890-91 . 


• • 

a037 

2,293 

10,330 

. 87,304 

... 

... 



1G91-92 . 


• • 

8,135 

2,212 

10,317 

. 82,695 

8 

... 



1892-93 . 


• • 

5,270 

2,230 

7,500 

74,280 

**• 

... 



1893-94 . 


• • 

8,216 

2,118 

10,334 

77,468 


... 



1894-95 . 


« • 

8,211 

1,889 

10,130 

60,279 

... 


Qargflon 


1895-96 . 


e • 

. 8,391 

3,018 

11,439 

83,241 

... 

... 



1898-57 . 


• 

8,555 

3,519 

13,074 

103,019 

... 

... 



1897-98 . 



8,636 

2,675 

11,311 

83,103 

... 

... 



1898-99 . 


• • 

8,782 

4,012 

12,824 

101,531 

— 

- 



1899-1900 


• 

9,189 . 

7,918 

17,107 

.113,019 

... 

7 


... 

1 Increase or decrease as 
\ compared with 1889-90. 

+ 1,209 

+ 5,780 

+ 6,939 

+ 34,285 

... 

i- ; ‘ ■ 
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10 . 

STATEMENT I.— Showing number of wells and the average area of crops matured per well from 

1889-90 to 1899-1900 — continued. 




/ 



Numrer ov wem.b in use. 

Area of crops 
matnrod by 

Averace area op crops 

MATURED PER WEW. IK , 

- 

District and tear. 



• Palilcn, 
oolniim 16 of 
Statomont III.! 

1 

Karhtha, 
ooltunn 17 of 
Stalomont III. 

Total, 

irrifpition, 
oulnmn 7 of 
Sialoinont 
III. 

‘Normal 

year 

1891-92. 

Famine 

year 

1899-1900. . 


'] 

LR89-90 . 


. 

6,487 

840 

7,327 

75,910 


... 



1890-91 • . 


• • 

6,563 

818 

7W6 

77,416 

... 

... 



1891-92 . 


• s 

8,039 

619 

8,658 

61,969 

7 

... 



1892-93 . 


• • 

6,498 

402 

6,990 

61,062 

• •• 

... 



1893-91. . 


s • 

8,218 

623 

8,771 

63,877 

«it 

••* 



1891-95 . 


• • 

8,252 

462 

8,714 

19,031 

••1 

••* 

Delhi 

• *1 

1895-96 . 


« • 

8,391 

639 

0,030 

69,391 


...* ' • 



1896-97 . 


« « 

8,801 

1,702 • 

10,506 

110,287 

s.. 

• *• 



1897-98 . 


• • 

8,955 

877 

9,832 

80,425 

• •• 

•tt 1 ' 



1898-99 . 


• • 

9,213 

1,031 

10,217 

107,071 

• ••+ 

•«• 



1899-19:0 


• • 

0,516 

3,235 

12,781 

121,3r>7 

• It 

10 


, 

InoTCOBO tit dooroaso as 
oomparod wiili 1889 90. 

+ 8,059 

•i 2,895 

+ 6,451 

+ 45,317 

• St 

•*• 



1889-90 . 

• 

• 

7,916 

430 

8,355 

108,933 

••• 

t.« 



1890-91 . 

« 


'7,827 

363 

8,180 

. 90,786 

... 

Mt 



1891-92 . 

• 

• • 

8,601 

365 

8,969 

85,080 

9 

••• 



1892-93 . 

• 

« « 

7,411 

107 

7,608 

. 74,411 


••• 



1893-91 . 

• 

« 4 

9,259 

151 . 

9,413 . 

74,728 

•ts 

tt* 



1891-95 . 

e 

« • 

9fl72 

146 

9,518 

26,516 

• St 

• tt 

Earnal . 

• *1 

1895-96 . 

i 

• • 

9,518 

• 210 

9,728 

03,808 


tM ' 



1896-97 . 

« 

• • 

9,922 - 

400 

10,322 

133,579 

stt 

••• 



1897-98 . 

• 

• • 

10,003 

281 

10,281 

101,458 

... 




1898-99 . 

• 

t « 

10,211 

317 

10,561 

.125,129 

Sts 

••• 



18g9rl900 

• 

« • 

10,776 

781 

11,559 

158,662 

• s* 

14 



Inoreaao or deoroaso as 
oomparod iritb 1889-90. 

+ 2,859 

* 345 

+ 3,201 

+ 49,724 

••• 

•It 


- 

/18S9-90 . • 


« « 

2,101 

8,405 

4,506 . 

. 26,976 


•tt 



1890-91 . 


- 

2,021 

2,072 

4,096 

. 20,607 

... 

t.t 



1891-92 . 


. ^ 

2,143 

1,611 

3,787 

. 21,446 - 

6 

. ... 



1892-93 . 


• • 

2,^8 

1,507 

3,735 

. 16,568 


... 



1893-91 . 


« • 

2,801 

1,532 . 

3,836 

. 19,214 





1891-95 . 


• « 

2,874 

1,333 

3,757 

7,431 

... 


Umhalla 

* • 

1895-96 . 


• « 

2,113 

■2,107 . 

4,550 

. 19,036 

• ... 

tt. 



1896-97 . 



2,726 

4,967 . 

7,693 

- 40,255. 

... 

tt. 



1897-58 . 


• « 

2,745 

2,6U 

5,389 

- 25,626 . 

... 

••• 



189P-99 . 

• 

m • 

2,781 

2,117 

5,201 

. 28,107 

... 

4tt 



1899-1900 

- 

• « 

3,829 

13,699 . 

16,928 

. 61,489 

... 

4 



Inorease or 
compared 

decrease as 
with 1889-90. 

-t- 1,128 

-I- 11,291 

+ 12,422 

+ 81,513 

... 

... 



/1889-90 . 


• 

• •• 

11 

41 

. 17 

... 

•tt 



1890-91 . 

« 

• 

• M 

35 

35 

. 26 

... 

•It 



1891-92 . 

• 

• 

• tt 


• •• 

23 

...^ 

•tt 


,, , 

1892-93 . 

• 

• 

• •• 



• III • 

- 

•t. 

/• 



1893-91 . 


• 

... 


tit 



•tt 




1891-95 . 


■ 






•It 

••• 

Eongta 

» « • 

1895-96 . 



1 

H 

48 

- ••• • 

. 

t.t 



1896-97 . 



/ 

1 -. 

.49 

53 



- . •.. 

..t 


■ i> 

1897-98 . 



4 

61 ■ 

55 

.. ■ 

... 

Mt 



1893-99 . 

• 


1 

. 61 

55 

■•t * 

... 



- ... 

1899-1900 

» 


1 

78 

82 


•It 

Mt 

... 

... 

Inor^e or 
compared 

deoreaso as 
with 1889-90. 

+ 1 

. +34 

' +88 . 

-17 

.«.• 

•It. 
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STATEMENT I— Showing nnmher of wells and the average area of crops matured per well from 

1889-90 to 1899-1900 — continued. 


District ard year. 

Ndmbrr of wells ir use. 

Axea of oxops 
matnxed by 
well 

ixiigation, 
oolnmn 7 <.-f 
Statement 
VIII. 

Averaoe area of crops 

MATURED PER WELL IR 

Pahha, 
oolnmn 16 of 
Statomont HL 

Kachcha, 
oolomn 17 of 
Statement IIL 

TotaL - 

Noimal 

yeax 

1891-92. 

Famine 

yeax 

1899-1900. 

. 

rlSS9-90 .... 

3,628 

7,360 

10,988 

41,679 

fi* 

... 


1890-91 . 

3,662 

6,733 

10,395 

35,896 

■ •R 

... 


lS9i-93 .... 

3,877 . 

7,363 

11,210 

37,347 

3 

... 


1899-93 .... 

4,015 

6,803 

10,848 

22,003 

... 



1S93-91 .... 

4,116 

5,190 

9,306 

22,182 

• RR 

... 


1891-95 .... 

4,776 

5,472 

10,218 

14,196 

RRR 

... 

Hoshiaipni ■ • \ 

1895-96 .^ . . . 

4,919 

6,433 

11,352 

39,417 

R.R 

... 


1596-97 .... 

5,077 

9,991 

15,068 

50,787 

• SR 

... 


1897-98 .... 

sm 

8,078 

13,315 

\ 

41,860 

... 

... 


1S9S-99 .... 

5,402 

8,096 

13,493 

44,985 

.RR 

... 


1899-1900 

5,691 

15,412 

21,103 

83,427 

... 



Incroaso or dooxoaso us 

-12,063 

-1 .’',052 

•1 10,115 

+ 41,748 




oompaxod nrith 1889-90. 








rl889-90 .... 

22,715 

627 

23,312 

361,237 

... 

... 


1890-91 .... 

23,163 

715 

23,878 

316,974 

... 

ts. 


1891-99 .... 

23,783 

575 

21,363 

318,601 

14 

... 


1892-93 .... 

21,511 

612 

25,153 

326,858 

a.. 

... 


1893-91 .... 

21,703 

512 

25,215 

326,171 

... 

•M 


1891-95 .... 

24,915 

433 

25,318 

280,826 

tss 

•M 

Jnllundux i • > 

1895-96 .... 

25,107 

472 

25,579 

375,009 

... 

WS9 


1896-97 .... 

25,487 

689 

26,176 

397,221 

... 



1897-98 .... 

26,010 

571 

26,581 

392,387 

... 



1898-99 .... 

26,350 

580 

26,930 

388,316 

... 

••• 


1899-1900 ... 

26,897 

' 1,419 

28,316 

410,626 


15 


Incicaso ox dooicaso as 

+ 4,182 

■1792 

-t 4,974 

-f 46,389 

S«t 



oompaxod ivith 1889-90. 








/18S9-90 .... 

8,288 

553 

8,841 

166,615 

•«. 



1890-91 .... 

8,443 

M7 

8,995 

162,138 

... 



1891-99 .... 

8,539 

470 

9,009 

161,665 

18 

s.s 


1892*93 • • • , « 

8,938 

498 

9,436 

123,120 

... 

... 


1893-91 .... 

9,058 

487 

9,545 

158,281 

... 



189^95 .... 

0,136 

485 

9,621 

109,261 


... 

Ludhiana' • • * 

1895-96 . • ■ • 

9,201 

515 

9,716 

165,851 

... 

••• 


1896-97 .... 

9,293 

538 

9,831 

183,512 

a.R 

•tt 


1897-98 .... 

9,399 

517 

9,916 

174,415 


•*« 


1898-99 .... 

9,672 

597 

10,269 

180,190 

... 

••• 

- 

1899-1900 

9,921 

1,536 

U,460 

200,273 

... 

37 


Inoicaso ox docrcaso as 

-1- 1,636 

. -1983 

+ 2,619 

-1-33,628 

... 



oompaxod with 1889-90. 








/1889-90 .... 

5,275 

668 

5,943 

110,583 

... 



1890-91 .... 

5,631 

570 

6,201 

' 123,414 

... 

••• 


1891-92 .... 

5,895 

577 

6,472 

130,051 

20 

• •s 




/ 






1892-93 .... 

5,951 

503 

6,451 

. 85,938 

■ RR 

... 


1893-91 .... 

6,313 

406 

6,719 

97,181 

... 

... 


1891-95 .... 

5,452 

257 

5,709 

95,220 

... 

... 

Eoiozopoio • • 

( 1895-96 . . . . 

6,6S3 

386 

7,069 

139,959 

... 

••• 


1896-97 .... 

7,118 

637 

7,805 

152,792 

... 

... 

. 

1897-98 .... 

7,416 

675 

8,091 

146,906 

... 

... 


1898-99 .... 


697 

8,323 

149,571 

... 

... 


1899-1900 

8,066 

1,252 

9,318 

168,570 

... 

20 


IjioreaBO or deoreasd as 

-12,791 

-1 5S4 

-13,375 

-1- 77,987 




oompaxod with 1889-90. 
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STATEMENT I.— Showing number of wells and the average area of crops matured, ner well from 

1889-90 to 1899-1900 — continued, ” ; 


' 

Number of wells in use; - . j 

Area' of crops 
matured hr 
well 

irrigation, 
oolnmn 7 of 
Statement 

vni. 

Avebage abea of grofb 

HATUBED FEK WELL -IH 

Distbigt 

AKB rxi.n. 

S 

Pofcfcn, 
coltunn 16 of 
Statement IlL { 

Kachcha, 
oulnmn 17 of 
Statement in. 

Total. 

NcTmnl 

year 

1891-92. 

Famine 
^ year 
1899-1900. 


1889-90 .... 

15,351 

4,925 

20,276 

- 120,387 , 

«le 

• I. 


1690-91 .... 

15,161 

4,783 

19,944 

124,226 


••• 


1891-92 .... 

17,800 

4,664 

22,464 

105,314 

5 

. *** 


1892-93 . . . 

18,288 

41,723 

23,011 

104,943 

• •• 

••• 


1893*91 « « ■ 

18,493 

4,496 

22,994- 

102,015 

«•* 

•M 


1891-05 .... 

18,640' 

3,914 • 

22,554 

- 110,538 

• •• 

••• 

MooUtn • • ^ 

1895-96 .... 

18,853 

3,901 

22,754 

130,731 . 

... ^ 

•*. 


1896-97 .... 

19,210 

3,772 

22,982 

138,878 

• •• 

... 


1897-98 .... 

19,470 

3,879 

23,319 

107,920 , 

fSi 

• *•' 


1898-99 .... 

19,721 

3,870 

23,591 

123,638 . 




1899-1900 

19,950 

4,194 

24,144 . 

181,361 

• • 

8 . 


Inoreaso or decrease as 
ootnparod with 1889«90« 

■i- 4,599 

-731. 

-t- 3,868 

. -1- 60,074 

*** 



1889-90 .... 

13,433 

229 

13,662 

272,003 


• ** 


1890-91 .... 

13,677 

175 

13,852 

200,257 , 

••• 

... 


1891-92 .... 

14,721 

166 

14,887 

274;5b . 

13 

... ' 


1892-93 .... 

15,550 

189 

15,739 

282,638 

... 

••• 


1893-91 .... 

15,819 

134 

15,958 

287,440 . 



Jhnne • • ’ ^ 

189^*95 « • ■ • 

15,922 

107 

16,029 

266,064 

• Cl 

^ lit 

1895-96 .... 

15,912 

191 

16,103 

266,594 . 

. ... 



1896-97 .... 

15,940 

28S 

16,238 

250,024 

... 

ll. 


1897-98 .... 

15,971 

372 

16,343 

269,846,. 

... 

■ a. 


1898 99 .... 

16,115 

284 

16,399. 

242,519. 

... 

1*. 


1899-1900 

16,235 

452 

16,687 

195,553 

... 

12 


Increase or decrease as 
compared with 1889’i'0< 

-f 2,802 

+ 223- 

-f 3,025 

-r- 77,450 


... 


r 1889-90 .... 

8,777 

1,420 

10,'97 

179,819 


... 

n 

1890-01 .... 

9,212 

1,063 

10,305 

209,799 

... 

... 


1S91-92 . . ■ . 

10,056 

1,241 

11,297 

169,302 , 

IS 

... 


1892-93 .... 

9,591 

1,221 

10,812 ' 

162,117 

... 

... 


1893-91 .... 

10,255 

957 

11,212 

163,918 

... 

... 

MontRomory . / 

1891-95 .... 

10,438 

978 

11,416 

149,585 

••• 

... 

1805-06 .... 

10,379 

1,170 

11,549 

170,675 

**• 



1896-97 .... 

10,888 

1,356 

12,244 

169,186 

... 

a*. 


1897-98 .... 

10,822 

1,618 

12,440 

16.4,079. 

... 

... 


1898-09 . . . . 

11,140 

1,404 

12,544 

21.3,383 

... 

... 


1699-1900 

11,156 

1,502 

12,658 

177,533 - 

... 

14 . 


lociGaKO or ilecrciiro aa 
cemparod with 1889-90 

+ 2,379 

-f 82 

+ 2,461 

- 2,286 

... 

... 


p689-00 . 

12,686 

2,080 

14,766 

314,-'44 

... 



1890-91 . 

12,843 

1,738 

14,581 

327396 




1891-92 . 

13,183 

2,140 . 

15,323 

2?J,E68 

18 



1802-93 . 

13,338 

2,040 

15,378 

234,179 



... 


1893-91 . 

13,290 

2,268 

15,558 

284,452 

... 

... 


1891-95 . 

13,390 

2,040 

15,-136 

27^647 

... 

... 

I*»hrTO . 

/ 

\1K>3 96 . 

13,746 

1,890 

15,036 

282,708 

. . - 

... 


1806-97 . 

14,011 

ai43 

16,154 

272,532 

... 

••• 


1897-9S . 

I 14,182 

2,368 

16,450 

.30aC38 

... 

••a 


' 1898-99 . 

14,447 

2,532 

16,979 

296,236 

•a. 

••• 


1899-1900 

1 14,037 

2,341 

17,278. 

271,767 

... 

16 . 


Incrcaao or decreaao a 
i c-mpated with 16S9-9( 

1 + 2,251 

1 

{ 

1 

-t-261 

2,512 

-4a637 

... 

•a. 
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STATEMENT I.— Showing nnmhcr of wells and the average area of crops matured per well from 

1889-90 to 1899-1900 — continued. 





■ • Kuaiber of wells in use. 

Area of crops 
matured hy 
woU 

irrigation, 
column 7 of 
Statement 

viir. 

Avebaoe abea of cbopb 

AIATHBED FEB WELL IN 


Distbtc't ASD T£AB. 

Pahka, 
column 16 of 
Statement III. 

KachAa, . 
column 17 of 
Staiomoni III. 

Total. 

Normal 
• year 
1891-92. 

Famine 
-year ' 
1899-1900. 



I8S9-90 .... 

10,112 . 

415 

10,527 

289,206 

••• 

... 

• 

, 

1890-91 .... 

10,225 

610 

10,835 - 

255,742 

... 

« ••• 



1891-92 .... 

10,467 

441 

10,908 

266,382 

24 

... 



1892-93 .... 

10,558 

351 

10,909 

194,851 

... 

a*. 



1893-91 .... 

10,627 

370 

10,997 

208,272 

■ ■■ 

at* 


, 

1891-95 . ; . . 

10,190 

382 

10,572 

159,616 

... 

... 

Amritsar 

■ \ 

1895-96 .... 

10,952 

398 

11,350 

266,455 

... 

a«. 



1696-97 .... 

11,118 

435 

11,553 

292,680 

... 

.. 



1897-98 .... 

11,267 

418 

11,685 

276,173 

... 




1898-99 .... 

11,407 

394 

11,801 

277,368 

... 

... 



1899-1900 

11,731 

413 

12,144 

308,111 

• a. 

25 



Increase or decrease as 
compared with 1889-90. 

+ 1,619 

-2 

+ 1,617 

+ 18,905 

... 

s 



1869-90 .... 

5,417 

3,229 

8,646 

139,912 

... 

• a. 



1890-91 .... 

5,44? 

2,850 

8,297 

113,237 


... 



1891-92 .... 

5,556 

3,023 

8^584 

128,637 

15 , 

... 



1892-93 .... 

5,489 

3,077 

8,566 

77,228 

... 




1893-94 .... 

5,599 

2,858 

8,457 

86,599 

••• 

... 



1894-95 . 

5,627 

2,664 

8,291 

59,746 

.*• 

asa 

Onrdaspore 

• '{ 

1S95-96 . 

5,704 

2,745 

•8,419 

120,472 

... 

aaa 



1896-97 .... 

5,868 

3,378 

9,246 

141,435 

... 

aaa 



1897-98 .... 

5,947 

3,3.83 

9,280 

136,703 

... 

aaa 



1898-93 .... 

6,151 

3,547 

9,608 

121,5!>0 

r 

•aa 



1699-1900 

6,922 

4,004 

10,926 

168,560 

... 

15 



Increase or decrease as 

1 compared with 1889-90. 

+ 1,505 

+ 775 

-I- 2,260 

+ 28,668 

... 

... 



1889-90 .... 

19,410 

2,028 

21,438 

504,471 

... 

... 



1890-91 .... 

19,348 

1,943 

21,291 

423,472 


aa« 



1891-92 .... 

20,265 

1,960 

22,215 

464,674 

21 

aaa 



1892-93 .... 

2 <,633 

1,790 

22,425 

414,125 

- 

at. 



1893-94 . . ... 

20,853 

1,623 

22,076 

384,244 

... 

... 



1804-95 .... 

20,856 

1,536 

22,492 

856,273 

... 


Sialkot • 

• • 

1895-96 .... 

20,945 

1^20 

22,465 

434,033 

... 

... 



1896-97 .... 

21,313 

1,621 

22,934 

478,664 

... 

... 



1897-98 .... 

21,803 

1,657 

23,460 

518,895 

... 

... 



1898-99 .... 

22,213 

1,836 

24,049 

459,004 

... 

... 



1899-1900 

23,133 

1,073 

23,106 

475,137 

... 

19 



Increase cr decrease as 
compared with lESO’SIO. 

_+ 3,723 

-55 

4- 3,668 

•f 29,334 

... 

... 



M869-90 . . . . 

8,640 

'563 

9,202 

211,831 

... 

... 

- ^ . 

- 

1800-91 .... 

8,475 

351 

8,826 

158,156 

... 

... 



1891-92 .... 

8,697 

309 

9,006 

182,327 

.20 

... 



1892-93 . . . . 

8,733 

280 

9,015 

209,117 

... 

... 



1893-94 . . ■ . 

8,719 

241 

8,960 

173,786 

... 

... 



1894-95 .... 

8,750 

338 

9,088 

175,207 

... 

... 

Cnjiat 

• 

1895-96 .... 

8,783 

524 

9,307 

182,420 

... 

... 



1696-97 .... 

9,007 

506 

9,513 

184,128 

..." 

... 



1897-98 .... 

9,187 

609 

9,796 

208,342 

... 

... 



1898-99 .... 

9^97 

617 

9,914 

189,469 

... 

... 



1899-1900 

9,807 

1,082 

10,979 

. 193.490 

••• 




Increase -or decrease os 
compared with 1889-90. 

+ 1,257 

-1-520 

•41,777 

-16,341 • 














14 ' INDIAN IREIGATIOX COiianSSION: 


STAT£U£ST I— Showing niuuher of wells and the average area of crops matnrednerwdl from 

1889-90 to 1899-1900 — continued . , : = 



Nokbeh or IK vs*. 

Areaof cropB 





,, 

matured 









niSTEICT AKD TBAK. 

PaVka, 

JCttehAa, 

mm 

. irrigation^. 

Normal 

mmm 


colottm 16 of 




Tear . 

1 ' year 


Statemest 111. 

Statement HL 

mam 

VIIL 

i&ifz. 

1 1899-19C4. 


rjESS'Oo . . . ; 

V 12,149 

' 115 

12/264 

396,^ 


( 



12,127 

136 

12,26.6 

383,290 


\ " 

J - ***' m 


1891-02 .... 

12,239 

113 

12;^ 

312,815 

28 

1 

i 


1892-03 .... 

12;801 

157 

12^ 

' S58;336 

*•> 

i ' ’ 


1893-0* 

12,218 

02 

12r^ 

357,946 


i 


1891-05 .... 

12,226 

182 . 

' 12/lM 

358,034 


i , -- 

Gajtanfrala . < < 

1805-96 .... 

12,218 

144 

12;392 

330,671 


i 


1896-97 .... 

12^83 

137 

12,423 

326,438 


... 



12,883 

225 

12,608. 

■ 359,206 

... 

444 


i898*)9 .... 

12,475 

223 

12,698 

343,478 


• 444 


1899-1900 

12,518 

269 

12,817 

287,624 

... 

22 


InctcaiiO or dccrcaao hb 

+ 399 

+ 154 

+ 553 

—109,116 

••• 

••• 


ojmparcd with 1889-00. 








'1880*90 « • a • 

6,531 

357 

6,891 

171,159 

••• 

... 


1890-91 .... 

6,601 

312 

6/113 

186,679 

«•« 

... 


1891-92 .... 

6,671 

273 

6/147 

150,848 

22 

... 


]S02'O3 m t 0 4 

6/168 

197 

6,865 

172,086 

444 

f 

••• * 


1893-91 .... 

6,709 

144 

6,853 

174,430 

444 

444 


1891-95 .... 

6,810 

116 

6/126 

172,847 

444 

444 

Bhabpnr^ • • • ] 

160546 . . . .’ 

.6,973 

156 

7,129 

165,209 . 

• 444 

444 ‘ 

, 

1696-97 .... 

7,133 

103 

7,331 

158,417 

••• ! 

444 


1897-98 .... 

7,257 . 

180 

7,437 

177,720 

444 

4 ••• 


1898-99 .... 

7,382 

212 

7,694 

160,542 

• 44t 

444 


1899-1000 

7,489 

279 

7,764 

145,849 

• •• 

- 19 


IncrcABO or doorcono aB 

i 055 

-78 

+ 877 

-25,310 

*'* 

444 


compared with 1889-90. 





. 

- 


/ 1860-00 .... 

4,520 

401 

4,921 

39,332 . 

« 

• •• 


1899-01 .... 

4,615 

420 

5,035 

36,875 

••• 



1691-92,. 

4,509 

444 

5,043 

39,172 

8 

• •• 


160a*03 « « • 

4,576 

360 

" 4,036 - ' 

40,393 


• •• 


1893-91 .... 

ifiSl 

297 

4,858 

86,748 



1 

1891-05 .... 

4,532 

210 

4,742 

37,958 

••• 

444 

.lliolam • . • ' 

1805-96 .... 

4,677 

311 

4,888 

33,469 


444 


1696-97 .... 

4,626 

326 

4,952 

37A28 

... 

... 


1897-98 .... 

4,616 

311 

4,027 

36AS7 

••• 

444 


189849 . 

4,633 

293 

4,923 

36,787 

• •• 

44$ 


1699-1900 

4,710 

383 

5,123 

37,772 

••• 

7 


InorcaBO or doorooBO ob 

+ 220 

— 18 ' 

+ 202 

. . —1,560 

• 444 

««• 


compared with 186940. 



• 





/ 1889-99 .... 

5A16 

925 

6,312 

30/'66 . 

* 

•M 

» 

189041 .... 

5,415 

970 

6,415 

37,806 

• •• 

• •• 

• 


1601-92 . 5 - . 

5,464 

072 

6,456 

39,371 

G 



18£2-93 .... 

5,530 

815 

6,375 

, ,40,634 

444 '• 



169341 . . 

5/150 

825 

6A7S 

-39,887 


«»• 


189145 .... 

CO 

• 825 

6,533 

39,411 

444 

v«« 

UftWilpiaOi . •\lg)5-0G . . . . 

. 5,791 

830 

6,591. 

39,860 


•l« 


169647 ... 

.5,910 

829 ' 

6,739 

43,068 . 

»44 



18974S .... 

.6,081 

974 

7,055 

46,094 


•mT 


1695-99 .... 

6,169 

' 866 

7,035 

44,684 

444 


. • 

1699-1900 

6^93 

895 

7,189 

45,013 

444 



InentM) or do«rea*e m 

+ 677 

—30 

+ 847. 

+ 6,177 . 

444 '' 

*** 


compared wIUi 1689-90. 



> 























STATEMENT l.-Showina: number of wells and the average area of crops matured per well from 

1889*90 to 1899-1900— 





Ndsibee of welds in dse. 

Area of crops 
matnred hy 

Avebaoe absa of cbofs 

MATUBED FEB WELL IK 

DiSTBICr AND TEAR. 


6 

j * 

PrtH'fl, 1 ■ Kachchat 1 

colnmn 16 of * colnmn 11 of 
'iatoxncut HKStaiement HI. 

1 ■ 1 

Total. 

'irrigation, 
culnmn? of 
Statement 
VIII. 

Nrimnl 

year 

1891-92. 

Famine 

year 

189J-1900. 


isso-gj . 


• • 

219 

■iS 

261 

1256 • 

... 

... 

.. 




220 

Cl 

281 

1,121 

... 

— 


1S91-92 . 



218 

52 

270 

1,181 

4 



1E02-93 . 


• • 

214 

66- 

230 

1217 

... 



IS93-91 . 


• • 

202 

65 

267 . 

1,266 

... 

... 

HazArA • • •{ 

1S91-65 . 



217 

64 

231 

1,325 


- 

1S9S-96 . 



219 


2S9 

1263 


... 


1S96-97 . 



225 


£97 


... 

r 

•a. 


1S>7-9S . 



232 


302 

1,599 

... 

... 


1S9S-99 . 



236 


315 

1,558 

... 



1S99-1900 

• 


25^ 

78 

330 

1,670 

... 

5 

■ 

Inctcafo or dccrcaso bs 
compared with 1SS9-90. 

+ Si 

-hS3 

4-66 

4-414 

••• 



1SS9-90 . 



4,651 

5,179 

10,030 

82,595 

... 

... 


1S9W1 . 



4,935 

5,241 

10,176 

81,526 

..." 

•M 


1691-92 . 



4,991 

5,078 

10,069 

81,6?2 

8 



1S92-93 . 



5,561 

5,152 

10,716 

79,021 

- 

... 


1E93-91 . 


• 

r»,V5o 

4,623 

10,573 

80,819 

... 

... 


1S91-93 . 


• • 

9.946» 

912 

10,658 

75,081 

••• 

... 

PcEhawar, . • ’ 

1693-95 . 


• • 

9,916 

95S 

10,874 

71,713 




1696-97 . 


« • 

10,065 

955 

11,020 

73,718 

••• 

... 


1697-93 . 


• « 

10,193 

950 

11,148 

77,050 

••• 



1693-99 . 



9,969 

1,000 

10,960 

77,013 


• •• 


1899-19'JO 


• « 

10,235 

1,101 

11,336 

76.573 

• •• 

7 


[Increase or docrcaso as 
enmpared with 

4-5,364 

—4,078 

4- 1,306 

-6,022 

• •• 

■ e. 


/ 1669-91 . 


« « 

359 

205 

561 

1,873 

... 

• •• 

- 

1690-91 . 


• • 

367 

202 

569 

1,877 

... 

• M 


1691-92 . 


• • 

331 

193 

574 

1,674 

3 

... 


1692 93 . 


• « 

353 

192 

560 

1,936 

... 

— 


1693-91 . 


« « 

361 

216 

577 

2,307 

... 

• •• 


1691-95 . 


• • 

359 

208 

£67 

2,003 

... 

... 

Kohat 

169>95 . 



329 

197 

526 

1,752 

.I. 



1696417 . 



341 

195 

536 

1,812 

... 

••• 

*. 

1697-93 . 


m • 

369 

173 

511 

1.8^ 

... 

••• 


1693-99 . 


• • 

331 

178 

559 

1,719 


... 


1699-1900 


€ • 

366 

163 

519 

1,660 

•a 

3 


Increase or dccrcaso as 
compared with 1869-90. 

4-27 . 

— 43 

— 15 

—13 



. . 

/ 1669-90 . 


• « 

523 

37 

575 

3,2K 

... 



1890-91 . 


• « 

466 

31 

500 

3,153 

... 

••• 


1691-92 . 


r « 

-Ul 

29 

470 

3632 

8 

a*. 


1692-93 . 


« • 

450 

IS 

46S 

3,423 

... 

««s 


1893-91 . 


« • 

412 

20 

462 

3,640 

••• 

«ai 


1691-95 . 


• • 

441 

17 

453 

3,493 


•t* 

Bannn 

169696 . 


■ • 

477 

16 

493 

3,613 

... 

••• 


1896-97 . 


• • 

491 

14 

505 

3828 

••• 



1897-98 . 


• • 

470 

15 

494 

3,606 

••• 

••a 


1693-99 . 


• • 

490 

19 

509 

3729 


8 


1699-1900 

• 

• • 

541 

26 

567 

4,452 

... 


1 Increase or decrease as 
V compared with 1869-90. 

. -t-s 

— 11 

c 



«aa 


* ^crease in ttgUs duo to cortccHons mado at settlenient, cluefly * '' 














16 


INDIAN IRRIGATION COMMISSION: 


STATEMENT I— Showing number of wells and the average area of crops'matured per well from 

1888r90 to 1899-1900 — concluded. 


blnzaffatgath 


Dent Ismail Khan . / 


DoTa Qhazi Khan 


Punjab. 



KniiBEB or wells in use. 

Area of crops 
.matured by 
well 

irrigation, 
column 7 bf 
Statement 
Vlll.. 

Avebaoe abea of cbofs 

UATUBED FEB WELL IN 

AND TKAi:. 

£ 

Faklsa, 
3olnmn 16 of 
Itatement III. S 

Kacheha, 
Qolcmn 17 of 
tatement IIT. 

Total. 

Nntmal 

year 

1891-92. 

Pamine 
" ' year 
1899-1900. 

18E9-90 .... 

5,325 

841 

6,166 

'92,f21 

... 

... 

1E90-91 . . . .' 

5,358 

884 

6,242 

102,201 

... 

... 

1891-92 . 

5,489 

892 

6,381 

■ 107,038 

w . 

... 

1893-93 .... 

5,759 • 

810 

6,560 

104,461 

••s 

... 

1893-91 .... 

5,891 

805 

6,696 

101,558 

* Sit 


1894-95 ..... 

6,002 

744 

6,746 

103,007 

, 

... 

1895-9G . ... 

6,206 

824 

7,030’ 

108,937 

«« ••• 

. ... 

1896-97 .... 

6,331 

833 

7,164 

110,128 

• Sf 

.M 

1897-98 .... 

6,416 

799 

7,215 

108,926 

... 

.Si 

1898-99 . . . . 

6,686 

790 

7,476 

107,001 

... 

... 

1899-1900 

6,908 

857 

7,765 

111,144 

... 

14, 

Increase or decrease as 
compared with 1889-90. 

+ 1,583 

^16 

-i- 1,599 

■H8,320 

... 


1889-90 . . ^ . 

7,204 - 

1,622 

8,826 

48,574 

... 

' ... 

1890-91 .... 

7,431 

1,817 

9,»8 

52,022 

... 

M. 

1891-92 .... 

8,320 

■ 1,509 

9,829 

49,391 

5 

... 

1892-93 .... 

8,763 

1,595 

10,358 

50,871 

... 

... 

1893-94 .... 

a797 

1,475 

• 10,272 

56,934 


... 

1891r95 .... 

. 8,696 

1,495. 

10,191 

42,270 

■ II 

«*■ 

189S-96 . . . ' . 

9,097 

1,857 

10,951 

. 50,961 

... - 

... 

1896-97 .... 

9,076 

2,059 

11,135 

49,005 

III 

*•* 

1897-98 .... 

9,153 

1,844 

10,997 

.41,472 


- 

1898-99 . . . -. 

9,293 

1,825 

11,118 

49,102 


.M 

1899-1900 ... 

9,390 

2,071 

11,461 

47,297 

III 

4 

Increase or decrease as 
compared with 1889-90. 

-I- 2,186 

■••419 

■f 2,635 

-1,277 

• •• 

SM 

1889-90 . . . . 

. 12,213 

2,309 

14>552 

52,373 


• i. 

1890-91 .... 

12,407 

2,S65 

14,772 

59,467 

... 


1891-92 .... 

13,501 

2,371 

15,872 

52,308 

S 

" 

1892-93 . . . . 

13,885 

- 2,145 

16,030 

52,107 

SIS 

... 

1893-94 . . . . 

14,259 

1,744 

16,003 

54,603 

••• \ 

• •• 

1894-95 . . . . 

14,434 

1,818 

16,252 

.52,460 



\ 1895-96 . ... 

14,583 

1,949 

16,532 

.52,260 

... 

... 

1896-97 . . • 

14,683 

2,035 

16,718 

50,004 

... 

••• . 

1^7-98 . . . . 

14,739 

2,076 

16,815 

.48,409 

•it 

*1. 

1898-99 . ' . . • 

14,757 

. 2,206 

16363 

.45,583 

• •• 

M. 

1809-1900 

15,024 

2,411 

17,435 

46,509 

— 

3 

Increase or docieaso as 
, compared with 1889-90. 

-I- 2,781 

-I- 102 

2,883 

-5,864 


... 

1889-90 . . . . 

219,940 

42,660 

262,600- 

3,959.427 


... 

1890-91 . • . • 

222,21? 

40,716 

262,933 

3,822323 

IS. 

... 

1891-92 . 

232,644 

40,254 

272,898 

3,695,883 . 

14 

' ... 

1892-93 . . . . 

232,768 

38,156 

270,924 

3,428,768 

... 

... 

1893-94 . 

243,377 

35,561 

278,338 

3,449,672 

... 

... 

1894-95 . 

218,385 

' 29,478 

277,863 

3,072320 


... 

1895-96 . 

253,137 

34,143 

■ 287380 

3,780,789 

••• 

..i 

189997 . 

258,852 

46,697 

305349 

4,006,984 

••• . 

M. 

- 1897-93 . 

.• 262358 

39,288 ' 

301,646 

3,970,518 

... 

... 

1893-99 V 

. ' 266,519 

42357 

308,876 

8,956,902 


... <■ 

12 

1899-1900 • . 

. . 274,851 

73,859 

348,710 

4,154,598 

•I. « 

Increase or decrease a 
compared with 1889-9 

s 4 54,911 
). 

■f 31,199 

-•- 80,110 

+ 195,171 

... 



STATEMENT IL— Showing total area irrit 

from j{ 


ated by wells, ete., ai 
90-91 to 1899-1900. 
(Not printed.) 








1. Q. (,T1ic President .) — Tou are Director of Land 
JRerentie and Agricnltnre and all the statistics pass 
throngh your hands? — ^AU statistics excejjt those relat- 
ing to collection of rerenne and the distribution of 
tahavi. 

2. Q. So in the course of our rranderings if we want 
statistics on any subject we should refer to you? — I 
shall be able to gire them. The first statement at- 
tached to my memo, shows the number of weUs and 
the average area of crops matured with the aid of 
well irrigation, both pdlcka and kaelicTia. It is based 
on crop returns of chahi crops, irrespective of the - 
permanent classification of soil areas. The figures 
shown_ in this statement also include figures of double 
cropping. The second statement is headed “State- 
ment showing the total area irrigated by wells, 
etc., and the average area irrigated per well 'from 
1890-91 to 1899-1900.” This statement is based on the - 
returns regarding land permanently classified as well . 
land; and the figures actually shown give the soil 
area out of such permanent well area, on which ma- 
tured crops were actually grown in each year, whether 
actually well irrigated or not in a particular harvest, 
and without taking double cropping into account. 

The soil classification of land, roughly speaking, is 
revised quadrennially. It is intended to show the 
permanent conditions, under which agriculture i- 
carried on. And as kacheTia wells are generally only 
of a temporary character, the statistics in this return 
cannot be relied on to take account of haehcha weU 
irrigation. On the whole, therefore, I venture to 
think that the first statement. will be found to be of 
more value than this one. 

The third statement is headed “ Area of crops har- 
vested per 1,000 ’of population.” The population was 
taken from the returns of rural population at the 
recent census. 

The fourth statement shows the number of masonry 
wells newly made and the number fallen in and disused 
during the last ten years. The first statement show- 
ing the area of crops harvested (inelutog do-fasti) 
will give information which is more useful. The 
last statement shows the number tof new wells made 
and the number fallen in and disused during the past 
ten years. 

3. '0. (2Ir. Wilson .) — ^Will you explain, please, 
how we worked up the statistics? — ^There are two 
kinds of failed crops — one is when the crops wither 
entirely-, that is, regarded as khardha, then there is 
an estimate of the kkardia when a good deal below 
the average. The paUcari estimate what the khctrdha 
should be, and makes an area reduction according 
to his estimate. 

4. Q. Is he a judge ? — ^He is the judge, but his work 
is supervised- 

5. Q. (The President.) — As’ a matter of fact, is there 

a large reduction made on account of khardha ? Tes, 

in some years. 

6. Q. (Ilfr. Wilson .) — ^In column 2 — pakka wells. 
Does this mean wells actually used in that year? — 
It means wells in working order in that year whether 
actually used or Wot. 

7. Q. Does it include those that were not used in 
that particular year? — Tes. 

8. 9-. Is not the number of wells shown as actually 
in use in a particular year too large? — Tes, I think 
so, because it includes many wells in the irrigating 
area not used, because land is irrigated by the canal. 

9. Q. Can you say how many wells are used in a 
year and how many are not? — ^I should have to call 
for that. The average area irrigated by katkeha wcDs 
is not more than one acre. 

10. Q. In the case of kaclieha wells, does the figure 
include kacliclta wells not used for that year?-— Tes. 

■ 11. Q. I understand that daring the last 11 years 
the number of pakka wells in the Punjab has increased 
by 51,411 ?_Tes. 

Q. And the number of kaehcha wells by 31,000? 
— The number of kacTicTia wells fluctuates vear by 
year. 

13. Q. If you examine these figures, you will see 
that the_ number of kaehetia wells except last year 
has not increased at all. Only 'this vear (a dry veari 
have they increased?— Tes. ‘ ' ^ / 


o ^ paH-a wells there has Beei 

a steady increase all through? — Tes. 

"iwpil?n^w average cost o: 

a well in the Punjab?— I have not made that estimate 

esrimatc ^ 300?— That would be a fai: 

Vol. IV. 


17. Then you give the average area cropped in 
two years 1891-92 and 1899-1900. "Why those' two 
years? — I dOse 1891-92 because the ■ cropped area 
was a normal one looking at the figures for the period 
of ten years; and 1899-1900 because it was a famine 
year. 

[Mr. Sykes explained this . point from a diagram 
in .the Eevenue Beport.] 

18. Q. According to the total average for the whole 
of the Punjab, the average area per well was 14 acres? 
— Last year only 12 acres. . 

19. Q. How is the decrease accounted for? — ^By the 
number of k'aehcha wells. 

20. Q. Apart from the kaclieha wdis, do you expect 
an ordinary pakka well to irrigate more or less than 
the average in a. famine year ? — To irrigate more in 
a famine year. 

21. Q. Take, for instance, the Jhang district, in 
which there are no kacheha wells — ^12 years is the 
average against 18 for a normal year. In the case 
of Delhi, the area went up from 7 to 10. In the 
case of Karnal district, the average area for a nor- 
mal year is 9 acres — in a dry year 14 acres? — Ordi- 
narily speaking, in a dry year a pakka well is worked 
to the utmost and there is a tendency to spread well 
irrigation over a large area instead of confining dt 
to valuable crops • such as sugarcane and_ tobacco. 
The decrease of the average of a dry year in Jhting 
district is, I expect, due to the fact that the well^area 
in that district is chiefly confined to the river circle, 
and the water level sinks in a diy year, so that the wells 
are not capable of irrigating to the same extent as 
in a year of good sailah. In_ Delhi and Kamal the 
average in the normal year in 1891-92 was large^- 
a fact which may have been due to some change in 
statistics in that year. We have not separate sta- 
tistics for kacheha wells, and the averages are there- 
fore affected by the very large increase in the number 
of kaerhha wells in use in a drv year; the area irri- 
gated by a kacheha well is usually less than one acre. 

22. (?. There has been during the past 11 years cn 
increase of jmkka wells in every district in the 
Punjab ? — I think so. . 

23. Q. (Mr. Ibietson.) — Apparently from these 
figures there is a large general increase in the number 
of vakka wells in the Punjab. Do you think we 
should do anything to stimulate this increase? — 
think so. 

24. Q. 'What do you suggest ? — We have made an 
inquiry as to where kaehcha wells might be made. I 
am inclined to think an overseer might be appointoi 
to advise whether a locality is favourable for con- 
struction of pakka wdls. 

25. Q. A Public "Works overseer? — ^Tes. As re- 

gards .fukurf, I should prefer to reduce the limit of 
the period of protective lease and, instead of that, 
do- away with interest on takavi loans to private 
Owners* ^ 

26. Q. "Would you reduce the period of exemption? 
— I should reduce the period of exemption. 

27. Q. Not the period of repayment of loan ? — -No; 
I don’t think so. 

28. Q. (The President.) — Twenty years is the period 
of repayment of loan? — Tes, that is the usual period 
I would have a register instead of the foraaal bonds. 
I was inclined to advise that on well-irrigated land 
which is also irrigated by canals the occupier’s rate 
should be reduced. 

29. Q. (Mr. Jbhetson.) — What would be the objert 
of reducing the occupier’s rate ? — I think it is not fair 
to charge the full rate. A man who employs labour 
and keeps well-bullocks has much more expense in 
cultivatitm. 

30. Q. Would not that mean that a man would use 
well-water for half a day and canal water for the rest 
of the season ? — There would be danger from that. 

31. Q. In that case it would be a direct encourage- 
ment to use canal water in part" of the year when 
least needed P-r-In a country which is irrigated by a 
canal the subsoil water is raised and many more wells 
can be coasbracied in that area at less cost than be- 
fore. 

32. Q. 1 understand your point to be to charge rates 
that would encourage men to use weds and not use 
canal water? — To encourage men to use wells. 

33. Q. (The President.) — You think if the diffi- 
culties attending the granting of the takavi advance 
procedure were made easier the advan<^ would be 
more freely taken advantage of ? — Tes^ I think the 
object in making the procedure easier would be to 
stimulate the - Deputy Commissioners in impressing 

V 
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the advantage of these advances ■ on the people. 
Mr. Merk said he would go about with rupees himself. 
The Accountant-General would not, However, like 
that. ' . , ■ 

34. Q. If we could amend the tenancy laws to give 
more protection to tenants to spend capital— that 
would encourage them ?— No; -I think not. The land-' 
lords would he deterred more than anythbig. 

, Q. It would do more harm than good ?— I think 
so. 

36. Q. "What do you think -of the scheme of Gov-, 
cmment constructing wells at its own cost recouping 
itself by a rate? Do you think the scheme is likely 
to succeed ? — ^No. 

. * 

37. Q. Why ? — I think the revenue arrangements 
would be very complicated for one thing. 


' 38. Q- Do you think Government would do it as 
The' expenditure \rotild ‘be consider- 
ably greater. There would he friction between land- 
lords and tenants. • I am decidedly against it. 

39. Q, {Mr. Bajaraina.) — ^Do you assess on the area 
of matured crops ?— If there is a 10-acre field and we 
see that 'the. crop is perhaps a four-anna crop, then 
we take five and not ten areas as the cropped area. 

- IVbetson.) — Allowance is made when it 

IS below eight annas P — Yes. . ' ' 

^1- Q- (Mr. jffajaratna.) — The estimate is made by 
the patwarU, The amount of supervision exercised is 
practically very little ?— Yes, -I am afraid it is. 

9' ■wells were constructed from 

State loans ? — 1. have not the figures here. 

43. Q. Is the area of double-cropped land in- 
creasing ? — Yes. 


Mb. L. Lavtlle, Assistant Secretary to the Punjab Government, Financial Department. 

{Lahore, S9th October 1901.) 


Memorandum I. On Zand Improvement' Loans. 
(Not printed.) 


1. Q. {The President.) — You say in paragraph 4 of 
your note “the existing rules provide for the grant 
of Land Improvement Loans and Agriculturists’ Loans 
without interest or at a reduced interest in special 
case's.” These do not apply to taTcavi advances; do 
they ? — Yes, they do ; our rules provide for the grant 
of such loans without interest. 

2. Q. Can the Local Government sanction broad- 
cast loans for the construction of wells without in- 
terest ? — That question has never come before me. 

3. Q. We have heard of 6i per cent, being the rule. 
You mention 4 per cent. Is it optional with the 
Local Government to change the interest and charge 
less P — I wrote of the 4 per cent, rate in connection 
with loans to Municipalities, District Boards and 
Landholders only. But it is optional with the Local 
Governments to charge le'ss than 61 per cent, on 
iahavi advances in special cases. 

' Mr. Wilson read to the Commission the rule hear- 
ing on the subject and remarked— -that means spe- 
cial rule's in special cases. 

4. Q. (The President.) — ^As a matter of fact, it is 
not availed at in the case of advances for wells ? 
Not to any great extent. 

5. '(?. {Mr. Biffham.) — -“Under your Provincial Con- 
tract the Province gets Bs. 45,000 for expenditure on 
new provincial works? — Yes. 

6. Q. In addition they get the whole of the direct 
revenue on existing provincial works P — Not in addi- 
tion. The direct revenue has been assigned to ns 
wholly; it is Hs. 35,000 in excess of the expenditure 
on maintaining the works ; that Bs. 45,000 is given as 
a grant for the construction of new works. 

7. Q. Practically you "^ot the whole of the direct 

revenue assigned to yon and pay working expenses 
and hare Bs. 45,000 for the construction of new 
works? — -Yes. ■ . • 

8. Q. But you cannot undertake any works at all? 
— -We have ndb been able to spend the Bs. 45,000 on 
now works because we have wanted the money for 
famine and plague purposes. 

9. Q. Have there been any applications for money? 
— I Imow one scheme that has been po^poned for 
want of money; that is the Hazarkhani extension of 
the Kabul river canal. That would probably have 
been constructed if the Bs. 45,000 had not been re- 
quired for famine and plague expenditure. 

10. Q. It you “have money available that you don’^t 
want for famine and plague purposes, there is nothing 
in the present arrangement to discourage the Local 
Government from allotting it ? — ^No ; I think not. 

11. Q. Wliatever extra revenue they make in conse- 
quence, their expenditure might expand in _propor- 
tion? — Yes; and as in each fresh contract their allot- 
ment of revenue would he not less than their expen- 
diture, they would recover the net revenue from their 
new canals. 

12. Q. The Government of India would always give 
you a grant for your expenditure. They would not 
allow you the whole of the future revenue, but only 
as muMi as was required to cover expenditure? — Our 
assignment of revenue would be limited to the 
aipount of our expenditure, but it would not he less. 


If therefore during the currency bf each contract we 
utilized to the full all the revenues assigned to us,, 
including all the fresh revenue derived from the 
canal works, we must necessarily in each fresh con- 
tract get the net revenue from those works; ” ’ 

13. Q. “With regard to the Western Jumna Canal, 
you won’t get the whole of the receipts of the Sirsa 
Branch; but only as much as Government of India' 
likes to give ? — 1 understand we should get the whole 
of the receipts; the proposal of the Finance Com- 
mittee was that these speraally provincialized svorks 
should remain outside the contract. 

14. Q. If you get the whole bf the receipts they 
will be outside the contract? — -That is how I under- 
stand it. 

15. Q. Will it remain outside the contract?— Yes, 
I understand that to be the proposal of the Finance 
Committee. 

16. Q. Supposing you lost, you cannot pay the in- 
terest? — ^We should have “to divert some of our reve-- 
nuo from the ordinary Provincial contract to cover tEo 
loss. 

17. Q. Might it be for all time outside the con- 
tract? — -Yes. 

18. Q. If they give you revenue on one bead and 
retain it under another, where is the responsibility? 
— -These works are desired as productive works; w;e' 
should Upon a given number of years always ma“k“e 
a profit out of them ; taking year by year the loss of 
one year would be made good out of the profit 'of 
another; but the result on a series of years would, I ' 
should think, if the works fulfilled the estimated ex- 
pectations of them, certainly be a gain. 

' 19. Q. Supposing the panal was a losing busing? 
— -Then, presumably, we“ should set about' re-adjust- 
ing the accounts of the canal, we should have to re- 
duce the maintenance expenses. 

20. Q- If you made a lar^e profit in five yeais 
would not that reduce the assignment? — -I should not 
expect that to do ^so. I expect the Government of 
India would call upon us to spend all the profits on 
works of a similar kind. 

21. Q. {Mr. Ibbetson.) — ^The profit made on the. 
Provincial Loan accounts goes 'to the Grovemment of 
India at the end of the contract unle.ss tho Local 
Government absorbs it? — -Yes, that would be so ; but I 
should explain that there has not, on tho contract, as 
a whole, been any profit to the Local Government from 
the loan accoun-t; if you refer to tho last paragraph " 
of my note, you ■will see that the profit has been as- 
signed to us for expenditure. 

22. Q. It is accounted for in tEo contract? — -“Yes. 

23 Q. During tho current contract you made 

Bs. 49,000?— Yes., 

24. Q. As regards tho Sirsa Branch, it is a Provin- 
cial work. Would the maintenance expenses of the 
canal so 'provincialized include a charge on account 
of water delivered at a point at which the branch 
takes off from the main canal? — I do not know, but 

believe there would be n'o 'such charge. _ -• 

25. Q, As regards 'tho management of tho Siren 
Branch, is it kept separate and paid for separately. 

. — I do not know. - 



2ti.^Q, (Mr, Wilson .) — It has not been prorin- 
cializedi' — ^No. The engagement was that it might 
be prorincialized after ten years of working j it uas 
been working tor ten years now. - . , 

27. Q. With regard to what you said to ilr. 
Higham, the question is so important that X must asn 
yon to iook at paragraph 4 ot the note on PrormciaJ 
i^urks, wnere you say it says "eveiy such' arrange* 
meut the h'luauce Uommittee contemplated would be 
a separate and subsidiary one not part of the regu- 
lar rroTinciai contract; iu:st because it is otnuuus 
that Its duration must be fixed on special considera- 
tions and may or may not be the same as that of 
the regular contract." 'is not that an "arrangemenc 
'oy nuiCii the ojiiperial uiovernment provides iun(^ 
and does not ask lor interest during the non-paying 
time ot a U'ork and is not that the period for which 
the contract would be made!' — ^No, I do not understand 
it so. The Prorincial Uorernment would have no 
financial interest in the canal during its construction; 
alter ic had ,beea working ten years it might become 
a Provincial work; the period for which Provinraal 
would take it over a difterent period from the ten 
years spoken of with regard to construction. 

28. (J. Has not the Provincial Government some 
concern with the interest f — It would be added to the 
capi’cal charge for which Provincial became liable. 

29. Q. The Provincial Government is concerned 
witn the interest though it does not pay it? — ^Tes. 

30. Q. 1 understand that to avoid the difiiculty 
which the Provincial Government finds in paying in- 
terest on a work which is returning nothmg tor a 
certain period an arrangement was made by which the 
Imperial Government would pay that interest, but for 
that period the whole transaction would remain out- 
side the contract; at the end of that period the ar- 
rangement would cease and it would then go into the 
I’rovincial contract; you think that wrong? — Yes. 

31. Q. If it is as you think, it is all we want?—! 
think so. 

32. Q. You say that Government have gained on 
the Provincial loan account Ks. 49,000 a year be- 
sides paying 34 per cent, interest? — Yes, 

33. Q. You said that ultimately, at all events, the 
Ks. 49,000 go to the Government of Jtedia?— Yes, be- 
cause in the contract it is appropriated for other 
1-Torincial expenditure. 

34. Q. If the rate of. interest were reduced from 6^ 
to 4 per cent., the Ps. 49,U00 would disappear?~ls 
would bo 34 per cent.; that is the interest we now 
pay to the Government of India. 

35. Q. Ultimately under the Provincial contr^ 
system would that loss be incurred by the Provinci^ 
Government or the Government of India?— Is would 
depend upon whether we surrendered the interest of 
our own motion or by agreement with the Govern- 
ment of India. 1 should expect the loss to be made 
good to us .in the next contract. This gain is really 
a grant to us to meet Provincial expenditure of a 
general kind. If we surrender the interest, we prac- 
tioaily ^ve up a grant for general Provincial expen- 
diture; in other words, we should have to bo satisfied 
with a grant muniug below our expenditure to the 
extent of Ps. 40,000. 

36. y. If the Government of India agreed to forego 
the interest, there would bo no loss to the Provin- 
cial Government? — Sio, there would he no loss; 
the Government of India would presumably assign 


to us the same amount of revenue derived from some 
other source. 

37. Q. l t hink the less in the last ten years on 

non-payment- of loans. comes to one per thousand? 

X have not made the calculation, but the loss would 
be small.- 

38. Q. It would be quite insignificant? — Yes^ 

39. y.. If . the Goveriuneat ■ of India agreed that 
such loans might be given tree of interest, Jiow w.ould 
that work as between the Imperial and Provincial 
Governments? .{suppose the Government of India 
agreed that the Punjab Ghivernment might give Ps. 10 
laxhs a year for the ceustruution ot wells free of 
interest? — It would not affect the account between 
Imperial and Provincial : — So much revenue and 
expenditure would disappear from the Provincial 
accounts. 

40. Q. Is it not the case that, daring the famine, 
land improvement loans were practically stopped 
throughout the l^rovince ? — I cannot say^ There has 
been no great reduction in the grant of loans since 
1895-93. 

41. y. Yon said that one scheme for a Provincial - 
work bad been held in abeyance for want of fnnds? — 
Yes. 

42. y. Is it not the case that the Local Govern- 
ment was unable to advance Ps. 18,000 for a surrey 
in Dera Ismail Khan ? — Yes. The money has been 
ailotted.in the current year, but as far as X con judge 
the project would have been thrown out for wadt of 
funds, -if it had been bivmght forward earlier. 

43. Q. Supposing at this moment a scheme were 
worked out costing Ps. 10 lakhs and promising a good 
return, could the Local Government advance the 
money ? — ^No, they could not take it up. 

44. Q. 'Would it be difficult to get such a grant 
from the Government of India ? — ^They would have to 
give us a loan or make the work and then provin- 
cialize it. 

45. _ y. The Provincial Government is not in a 
position to start by itself a large scheme of that 
kind ? — No. 

46. y. Nor even to nndertake a large survey ? — 
No, not an expensive survey. 

47. y. Are District Boards likely to take up 
a scheme costing 1 lakh? — ^No District Board has 
money enough lor that. 

48. y. What has been the financial result to Dis- 
trict Boards of such canals as they have taken charge 
of ? — The two District Boards that have constructed 
canals have made a profit — Peshawar of 20 per cent, 
on the M iclini-Doiazak branch of the Kabul ri'ver 
caual and Karnal of II to I 4 per cent, on the Siisuti 
canal. 

49. y. Were these canals constructed at the cost 
of the District Board ? — Yes, from loans advanced 
by the Government of India, the Imperial Govem- 
menb. 

60. y. "What interest do they pay ? — Four per 
cent. 

51. y. Would there he any difficulty in another 
District Board getting a loan in order to construct 
cauB^ ? — believe not. We had nu difficulty in se- 
curing these particular loans of Ps. 94,000 to Kamal 
and Ps. 25,000 to the Peshawar Board. 


Faxdix Haki Kishes Kacl, Settlement Officer, Hnzaffaigarh. 
(Lyalljntr, 1st November 1901.) 


Note by vcHness on the Inundation Canals of the Mvzaffargarh district. 

(Not printed.) 


. y. (The President.)— You are Settlement Offi- 
of Muzaffargarh.*' — Yes- 

. y. How long have you been there ?— 34 years. 

. y. Have you had any famine troubles there S’— 
, none. - . „ 

:.- y. Have you ever had any famine experience?- 

i. y. You have a very large area under inundation 
lals? — Yes. , , 

i. y. Yon sav in yonr note “the amount of clear- 

ie.to be done was decided 1w » committee of Sar- 

iidtis and the labour distributed 

;ors." Do you think that system is p 

Voi. rv. * 
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peasant proprietors. Was that the case here?— Ex- 
actly the same thing happened. The wealthy did not 
contribute at all, and the burden fell on the poor. 

10. Q. Ab regards .the management, do you 
there m not the same amount of self-help among the 
agricultural classes as there was ? — I am inclined to 
think there was never self-help among the zamindars 
here; local officers interested themselves in the irriga- 
tion;- they turned the men out to see the canals 
cleared, and made them contribute towards any exten- 
sions that were necessary; but for the help of these 
local officers, the zamindars would - never .have done 
much. 

11. Q, Inundation canals cease to run about Sep- 
tember ?-^omc cease to run about September;, some ' 
go on to the beginning of November • two canals are 
running ■ now, and I expect -they will go- on through- 
out the winter. 

12. Q. Eight on to the next floods? — Yes. 

13. ' Q. H'ave these canals been dug to an extra 
depth? — ^No, they used to run throughout the winter, 
even in past years. 

14. Q. The rabi cultivation is started with irriga- 
tion P— Yes. 

16. Q. How do they manage after that? — ^Tho 
canals run long enough for the rabi lands to be 
ploughed up; after that, they help the cultivation 
with wells. ■ 

16. Q. Are there sufficient wells to take up irriga- 
tion that has been begun 1^ canals? — Very nearly. 

17. Q. What is about the depth' of water below the 
surface? — 5 to 30 feet. 

18. Q. Not more than 30 feet? — ^No. 

19. Q. There are an immense number of wells? — 
Yes. 

20. Q. All pahh'j? — Most of them are pahlca. 

21. Q. {Mr. Wilson.) — ^There are 15,0G0 pahlca wells 
and 2,400 kaelicha weUs in Muzaffargarh. How long 
do these wells last, — about 100 years? — 1 don't think 
the average life is more than 100 yeais. 

22. Q. {The Freaidcnt.) — People must have valu- 
able oxen to work these wells? — ^No, they are not at 
all strong. 

23. Q. {Mr. Ibbetson.)— Is the Persian wheel gen- 
erally used ? — ^Yes. 

24. Q. {The President.) — ^Would it be a good think 
for the country if these inundation canals were made 
perennial so as to take the place of the wells? — It 
would. 

25. Q. Would it extend cultivation?— To a very con- 
siderable extent. 

■ 26. Q. You don’t think 'that there ore certain ad- 
vantages in wells? — don’t think cultivation is 
possible in this tract without canal water. 1 don’t 
think many people would refuse to take canal water. 

27. Q. Ywu have very little rain? — 5 or 6 inches in 

the year. ' ' 

28. Q. Will .it. be. a popular change if you abolish 
this statute labour and substitute .for it occupiers pay- 
ment? — When I proposed this change, everybody 
seemed in favour of it; but now that I have made E, 
many people don’t like it; my idea is that, on the 
whole, the substitution of occupiers’ ra,to for statute 
labour is much better for the people. 


,a7.- Q.: The effect would be to- totally remodel ikeie 
canals S' — ^Yes. . 

38; Q. Supposisg there was no Sind-Sagar?— I have 
.made my proposals in my note; 1 would extend the 
Mchanwah (explained on map). 

irrig^ion is there on that canal? 

• —250,000 acres, of which one lakh would Be duite cul- 
tivable. ■ ’ 

40. Q. If that canal were made^ would you want a 
weir across the river ? — ^No.. - 

41. Q. Is it taken out of a creek P — Yes. 

- 42. Q. Has. there been any proposal made in this 
matter ? — ^Yes, a rough estimate. 

43. Q. Has this. been surveyed for P-y-Yes, rouglily. 

44. Q. Is the land very 'fertile? — Fairly so; indigo, 
wheat, and sugarcane are grown. 

46. Q.. Do they use manure P — ^They. cannot do any- 
thing without manure; they require it for the robi 
crops — ordinary cattle manure. 

46. 0.- Without manure, they could not get alsrop 
at all ? — ^No, they get hharif crops without it, but for 
rabi they require it, and for sugarcane. 

47. Q. Is the silt fertilising ? — Yes. 

48. Q. They don't require manner for the hharif 

crops? — ^No, some of the crops don’t require manure, 
neither rice nor indigo. ' - 

49. Q. Which has the best silt, the Indus or 
ChenabP — ^The Chenab is much the better. 

60. Q. Do -you think any improvements can be in- 
troduced in the takavi system to make it easier for a 
man to make wells ? — think there are some imp.rove- 
ments that can be introduced. ' ' - - 

61. Q. What can you suggest? — ^That the full term 
allowed for the repayment of the loan should be uti- 
lized; it is not utilized now. 

52. Q. The Deputy Commissioner does not give ni 
much time as Government allows him to give? — -Ex- 
actly. 1 have examined the records, and And that ii 
some tahsils the term is 7i years; in others, 11^. 

53. Q. Does that depend on the personal opinioi 

of the Deputy Commissioner for the time being P — ] 
think so. I think we should give the full period of 2G 
years. - - 

64. Q. Do you happen to know what the feeling 
of the Deputy Commissioners was; why they did not 
give -a longer timoP — Because the rules soy that the 
loans should be repaid in as short a time as possible; 
and I don’t think besides that the calculations are 
correctly made; a well in the Thai costs Es. 300, and 
does not irrigate more than 10 acres — ^10 acres in the 
Thai cannot produce more than Es. 80 worth of crop ; 
or Es. 20 in rent — to the landowner. Eecovery ir 
Hi- years would mean an annual payment 'of Es. 21 
or more than the loan produces. Then . again my 
second point is ; — Hhdor -the rules, inquiries can bo 
made by .the Kanungo;- alL the inquiriee. should be 
made by the Tahsildar or Naib Tahsildar unless the 
work is very heavy. 

65. Q. {Mr. Zbbef son.)— Would that mean much 
delay ? — 1 don’t think it should, because in the last 10 
years the largest amount of tahavi distributed in 
my district, for example, was only Es. 7,144. 

56. Q. Suppose there were many applications that 
might mean delay? — ^Yes. 


29. Q. Is there difficulty about getting the chher 
men to work ?-— In some cases they don’t turn out to 
work; for example, during the vabi ploughmgs and 
during the han’esting operations there is great 
difficulty. 

30. Q. You would find it difficult to get paid labour 
also at harvest time?- Yes. 


31 O. Is the question of head-works at the entrance 
of the canal a difficult one? Is much money spent on 
training the river post these heads ? — ^No, a change 
is made where there is an erosion. 

32. Q. Arc there any regulators at the heads of the 
canals? — ^Not many. 

33. Q. If you have a regulator, you cannot change 
the head?— On the Indus we have a sy^stem of side 
channels; most of these canals take off from these, 
which don’t change. 

Bl. Q. They don’t get silted up ? — Very rarely. 


35 'Q. Are the sand-hills an undesirable obstructiem 
to irrigation?— Not as far as my district is concerned. 


30. Q. In Muzaffargarh you 'would welcome the 
S'md-Sagar Canal?— Yes. 


67. Q. {The President.)— Is there any complaint 6i 
the rate of interest— per cent.? — There is no 
complaint, but I believe it 'would be a great in- 
ducement if the interest were reduced.* 

68. Q. Do you think there would be a large increase, 
in the number of wells if greater facilities were given? 
— ^There would be a certain increase, but not very 
much ; they want it to supplement the rabi cultivation, 
not the hharif. If a-perennial canal were made, thire 
would bo no necessity for extension of well irrigation. 

69. Q. It .would not do to make the Mohanwali 
into a perennial canal ? — I am afraid it would bo very • 
difficult to build a weir there; it would bo a good thing 
if it could bo done. 

60. Q. We heard the opinion the other day that 
the time of inundation canals -has come to an end; 
have you any opinion on the point ? — ^That is not the 
case in Muzaffargarh; inundation canals have w.orkod 
very well there. 

Gl. Q. Have -you any other suggestions to make as 
regards the increase in the food-supply of your dis- 
trict,® — None, except the extension of canals. 



(&. Q, WMml nbout food fot caUlo; do you tliink 
thorc is auy w;>y of rxU'udinf: tlio imvlurc s' — 1 think 
wo shoald mluco the pasturo; wo should brinjj land 
under cultivafimi, and have fodder crop< instond of 
prav«. 

(>3. Q. l-'or sheep as well as for oson? — Sheep arc 
fed on the leaves of trees and on shrubs. 

GI. Q. I suppose fuel is very largely burned? — ^Yes. 

Gf. C*. Are there many tree^ in your di.-lrict? — Any 
number. 

GG. Q. 1 suppose they do burn manure ? — Yes, but 
ours is a very j;ot>d tree-prowing district. 

G". <^. (.Ur. fM>cf.' 0 )i.)— Still they burn nmimro? — 
Yos, in some places. 

l'.S. {}. (I/.e 2'rf^i.iV)i(.)“Wl»at is the proportion of 
hKitrif to rohi csdlivation? — It i' lialf jind half. 

GO. {}. If the inundation canals were larger, would 
there Go an extension of /.-/usrif ? — 1 think it would 
increase the ♦as murh n< the ruhi; the riibt is 

tuc crop the people like mo*t. 

TO. Q. {Mr. /Mu tiny grow wheat r — 

Yes, whe.tt is said to p.ay the hatiia; indigo the feve- 
nne, and cotton to clothe the peojde. 

71. </. (jf/.r /*rf»fi/c (if.) — An extension of inunda- 
tion canals could not be undertaken nnlesr there was 
als-j an extonsiou of wells ? — Quite so; tf the canals 
extend, the wells will incrt?.nse. 

72. Q. Do you think jt would be a gooil thing for 
the district if money wore spent in cxtendint; these 
inundation canals ? — Ye.', 


7d. <?. It would require a large sum ?~ I have pul 
down the sum in my note. 

7'S. Q. You think an extension of IH’.i.iVX* nen-s 
would be .sufLcieut for the wants of the district ? — Ye-*, 
1 think it would. 


To. <?. (Mr. Jliffhatn.) — You say (ho area irrigated 
in the i.ist S'-ttlvment w.ns alniut 2(*G,COJ .“.crcj' — Yes. 

To. Q. What v.:i/i the rt venue a’-.-ved on that? — 
The revenue credited to Uorerniiunl taiials w.is 
Hi. 2,27,000. 

77. Q. Your area has no«‘ iucrciucdr — Yes, to 
33d, tW acres. 


7S. Q. Has there been a corresponding increa-e in 
the revenue; — No, because it i*. nu*'lly hxed. 

70, Q. Do you know what .•vn' the anms of fluctuat- 
ing vsesMiietit? — 1 could not '.ay. 

S-J. (/. What is the incidence of c/./.er labour; iiow- 
ninny men do you re-imrc ? — A little over two for an 
3< rc. 


51. Q. For how long .‘■—For one d.iy; the work gees 
on for IK) days, 

52. Q. KYliat do you fine a man if he i« absent? — 
Kight aiiiias; wo value a man at o annas ■! pies per 
acre for labour e<-'-s: the value of the ehh<r labour is 
oiiN* -1 nnn.'ut, and w'c fine him double. 

53. Q. When do c'.c.ire.nci-s begin ?— .\boul Novem- 
ber or December. 


SI. <?. KVhnt is the land revenue per acix'? — It 
varies from circle to circle; (he highest tiahri Mt«> is 
He. 1-11 an acre .and the lowest is He._ l-2_. I'lio in- 
cidence of f/i/ifr on the Clieuab Canals is higher than 
on tlio Indus. 


83. Q. \Yhy ? — ^Thero is more work reijuirod on the 
Chennb Camils. 


80. Q, You said that some canals run throughout 
the winter season ?— Yc.s, this year there are two. 

• 87, Q. Are there often more than two running ? — 
Iiavo not se<'n more. 

8S. Q, Wicii arc the other caiuds open ? — In April 
or May. 

81). Q, Is not n part of thi.s district liable to (IikmIs 
that ruin the crops? — Oiil.v bef circles; the whole dis- 
trict is protccte-l hy enibaukiuonts, and the district 
can ho flooded only when tlu>y give way. 

90. Q. Ill the Thai where the viiid-hills ars'. what 
perceiifago of tlio villages is regnnled as cultivable? — 
Ahntil -10 per cent, of the area. 

91. Q, Do voii think voii eouhl irrigate -10 per ivat, 
in the Thai vilnges?— Yes; that is aNii the opinion of 
llio Excciitivo Kiigiimer. 

92. 0. To irrigate \hal. amount, 1 Mippase (he whole 
area that is irrigahl.i would have to he eimpii'd lu tho 
year; there would lie no fallow? — Very lit tie fallow. 

93. p. It is ns miieh as .vou eau do to get. -H) per 
cent, out of tlio villagp.s?— Yett, with an iimndalioti 
caual. 


m. Q. Do these sand-hills more about much? — No. 

95. Q. Have any fact.s been noted about them ? — 
No observations have been made. 

95. p. What do the natives say? — ^They say that 
they reiiiniu in one place; most of them hare trees 
growing on them. 

97. p. Suppose these inundation can.als arc made 
perennial and the working of tho wells stopped by tho 
opening of the Sind-Sngar, do you think tho effect 
would Oe bad; would there be water-logging ? — ^1 am 
iifr.aid the water-logging would get worse. 

fiS. p. You would put more water into tho canals in 
the llo^ season and nothing during '(he cold weather?. 
— Yes. 

99. p. What would be the effect ? — It would not be 
very' bad in the whole district, but in the low parts 
the eilect would be bad. 

100. <J. (T/ic rrcfidciil.)—! suppose you would pro- 
vent that tiy drainage? — Yes; drainage might be a 
reme;Iy; 1 have not any plans about at. 

101. P. {.t/r. l/i'//i(im.>— -You have groups of canals; 
have tlie iieople any voice in their management? — ^Yes, 
they liave committees, and they are consulted as re- 
gards cieanuiccs. 

lOJ. p. Their functions arc simply to advise tho 
Kxeciitne Engineer or to make representations tj 
him? — Yes. 

103. P. (j/r. HTVjr.n.) — ^You said you don't think 
the people could nianngc the cauais by thcmsclrcs ? — 
\es. 

101. P. You said before Hritish rule tho canals were 
more or les> managed by the rulers of the country ? — 
Yc.. 

105. p. When Hritish rule first began, the people 
were allowed to do tverylhing themselves? — Yes. 

lOv. P. Whac was the result? — Utter mismanage- 
ment. 

107. p. They could not get on witliout oflicial help? 
— No; tliat is why the Deputy Commissioner took the 
canal management over. 

10s. p. \S'hat was the result of that?— -The manage- 
ment was improved to -ome extent; the TahsilUar was 
put on the canal-, but still there were compiaiutu; 
iveimmliy repretentaiions were mndo to Goverument, 
and the manngement was made over to the lrrig,n'(ion 
Depurtinen'e. 

109. p. (Mr. fMicfion.)— Who made the ropresen- 
latioii-?— The District authorities. 

110. p. (.1/r. HTfs'm.) — What was the result of 
nia:mi;eiiient hy the Irrigation Department? — ^Very 
satisfactory ; you can see it in the increase of culliva- 
tiuu. 

111. P. You have made a calculation of the result 
to (ioveriiment, from improvements in canals, in in- 
creased land revenue during the currency of the settle- 
ment; you begin by taking as tho amount to bo. cre- 
dited to canals as Hs. 2,27,020; is it not tho cose that 
Mr. O’Brien over-cstimatca tho amotmt of canal irri- 
gat.on that was going on in the district? — ^Possibly; 
1 cannot say for certain. 

112. p. Y'es, it was very high. xVs regards these 
future schemes, you estimate that 'the extensions are 
to bo nsscs-'ed at Ho. 1-2 per acre; why is that? — That 
is about the rate that will be charged in tho Sinawan 
Bet and the xMipur Chain Sailab Circbjss on extended 
canal irrigation. 

113. P. Will tho occupiers’ rate mean a saving to 
Govcrnincut ? — 1 Imve said tho occuintrs’ rales would 
leave a margin. Occupiers' rates are supposed to 
cover working expenses only, and we have left a small 
margin as canal irrigation. 

_11-S. p. On what grounds have you estimated occu- 
piers' _ rates? — It wa.s decided that, whenever the 
occupiers' rate was introduced, it should be suincient 
to cover working expenses. 

U%*i. p. You have proposed different rates on the 
Indus and Chenab Canals? — Yes. 

IU>, p. Wly? — Tho silt of the Chennb is. more 
fertilisimj; that of the liuhts is poor; and at present 
the iucideuci' on the Chenab is far heavier than on 
the Indus. 

117. p, Yv'U have preposcvl Vhat the more vamable 
vrv'i's should boar heavier rsites ; — Yes, 
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.the Punjab ?— They are lower than in Multan and 
Montgomery. 

120. Q. If Government makes a new canal or an 
extension of an old one in a new countiy, should the 
new irrigation pay such low rates as this P-r-Yes, on 
extensions, not on a new canal. 

121. Q. They might be charged higher occupiers’ 
rates? — Yes, but not so high as elsewhere. 

122. Q. To your estimate of the credit to Govern- 
ment might well be added enhanced occupiers’ rates? 
—Yes. 

123. Q. And ithe improvements promise more than 
you estimate here ? — Yes, 

124. Q. According to the statemenlt here, in Mu- 
zaffargarh in the last 10 years 3,600 new wells have 
been made?— No, these figures include old wells put 
into working order as well. 

126. Q. How many new wells were constructed in 
the last 10 years? — ^Perhaps 2,000, 

126. Q. What is the average cost of such wells? — 
Rs. 260. 

127. Q.‘ In the last 10 years the people of the dis- 
trict have spent Rs. 5,00,000 in the construction of 
new wells ? — Yes, rouglily. 

128. Q. Has Government spent anything on the con- 
struction of the wells? — No. 

129. Q. What benefit will Government derive from 
this? — About Ks. 6 per well. 

130. Q. So that Government will gain Bs. 12,000 by 
the construction of these wells in the last 10 years? — 
ifes. 

131. Q. How much takavi has been spent in the 
last 10 years? — ^Rs. 27,416. 

132. Q. While the people have spent Bs. 6 lakhs? 
—Yes. 

133. Q, You spoke about irrigation in the Thai by 
means of canals among the sanu-lulls; do any canals 
irrigate such country now? — Yes; nearly half the 
Nahri Thai of Smawan is so irrigated and more than 
half the Muzafi'argarh Thai. 

134. Q. Is that country similar? — ^Yes. 

136. Q. Have you had any complaints about canal 
rrater failing through the canals being choked up by 
sand? — Only one complaint in coimeotion with a 
water-course. 

136. Q. You say manure is required in the Thai; is 
Hot the indigo stalk good manure? — ^Yesj but they 
require other monureyas w'ell. 

137. Q. There are embankments to keep out floods ? 
—Yes; there ore embalmments on the Indus side and 
wherever necessary on the Chenab. 

. 138. Q, Are they complete now? — Yes, 

139. Q. Do they often br^ch?— No, no great expen- 
diture is required to maint^ethem. 

140. Q, Has the Indus movelJ^mcJiin.jiny' direction 

in the last century as_far._«s^iyou know? — It has 
moved west. \ ■ 

141. Q. Over a large tract of cWtry?— About 10 

miles in some parts of the country; in some places it 
has gone to the east a few miles. ^ 

142. Q. There has been some wrater-logging ; has 
.there not already?— Yes; but it is very much better; 

there has been none this year. 

143. Q. What is that improvement due-to ?— Better 
management of the canals and want of rain. 

144. Q. It is not due to drainage ? — No, \ 

146. Q. Is it possible to remedy wator-logp;ing by 
drainage ? — Yes; but in the particular tract iA wmen 
it occurred last it is almost impossible, because it m a 
hollow. 

145. Q. You spoke about a perennial canal taki^'' 
the place of inundation canals; would that increase 
the danger of water-logging in this low country ?-*=•. 

I don’t think so. 

147. Q. Could not the pcrcrmial canal be kept out 
of this low countiy, rdlowmg it to bo worked by inun- 
dation canals only ? — ^It would bo difiScult to work two 
sets of rates. 

148. Q. Do you consider it advisable to construct 
regulators ? — Yes. 

149. Q. Wliy?— For the better management of the 
canals, extension of cultivation, and larger income. 

150. Q. In what form ? — In Iho form of the fluctua^ 
ing rate that wc propose to impose ton the land ; at the 
expiry of the scttlcmcnf, it will result in an increase 
of land revenue. 


been a great waste of labour' in 
the construction of parallel water-courses ? — Yes -that 
iB being remedied now partly at the cost of Govern- 
mexit. 

1 water-courses got masonry out- 

lets?— Not yet; obey are being built; the arrange- 
taont 18 that. Government should build masonry outlets 
for the existing channels. 

- he the result?— Better control 

bf the water, and its spread over" a larger area. 

IW, Q. A larger duty out of the water?— Yes, and 
higher income, from- occupiers’ rates. 

166. Q, Do you think that the expenditure incurred 
by Government on these water-courses, mnanniy out- 
lets, and regulators will bring in a net increase of 
revenue up to 6 per cent, on that outlay T-I have no 
figures, but 1 thi^' it should be from 4 to 6 per cent. 

166. Q. Why have these improvements not been 
made before? — ^They were not thought of. 

167. Q. {Mr, Ifajayofna.)— With reference to what 
you said about the difficulty of working two sets of 
occupiers’ rates, what is the .difficulty?— There is al- 
ways complication in accounts in working two sets of 
rates. 

168. Q. I suppose the area under each canal will be 
known ? — The chance of error would be greater. 

159. Q. That can be prevented by supervision?— 
Yes, perhaps so. 

160. Q, On what principle are enhanced occupiers’, 

rates charged on certain crops? — ^They are more profit- 
able. It is fair to charge higher rates on the better 
crops and lower rates on the less valuable; that is not 
the sole reason; rice takes a large quantity of water, 
and So has to pay more. ' ' 

161. Q. In making the settlement did you reserve 
power to impose enhanced water-rates when new irri- 
gation works are constructed? — 1‘ don’t think it is 
necessary; the occupiers’ rates can be revised every 5 
years. 

162. Q. During the currency o’'\the settlement no 
revision is made? — Fixed land^'uvenue is not en- 
hanced during the currency of ).-ciitlement. 

163. Q. Are occupiers’ rates.^not credited to the 
canal? — ^Yes, tfiey are. 

164. Q. And owners’ rates as well? — ^Yes. 

166. Q. Have you any separate land assessment in 
addition to occupiers’ rates ? — 1 have no owners’ rates; ' 
for waste land I have proposed a fluctuating water 
advantage rate. 

165. Q. Is the land assessment where new lands are 
brought under cultivation also credited to canal? — 
Yes. 

167. Q, {Mr. Ibhetson.)—! understand that you 
don’t consider MuzaFargarh to be liable to famine? — 

.No. 

168. Q. About the chher system, I understand that 
Work begins in December and continues for three 
months? — ^Tliere are three terms of one month each, 
but there are intervals between; it goes 'on to April. 

169. Q. With regard to the alteration from chher to • 
cess, why has it been necessary to change what seems 
the best thing for the people ? — ^In the first place, the 
distribution of the chher system was very uneven ; and, 

in the secon^ the mohurrirs who worked Jhe chher s 
were very difficult to control. 

170. ' Q. You are satisfied that it is for the benefit 
of the people ito change the chher to w'ater cess ? — Yes, 

171. Q. You say in your note that wells, when in- 
dependent of canal irrigation,' are no protection 
against drought because you cannot work them pro- 
fitably in a year of drought, why? — They cannot irri- 
gate a sufficiently large area. 

172. Q. Why? — ^The land in this district consists of 
a thin stratum of soil which does not hold water;, if 

- yen don’t water the crops frequently, they dry up. 

173. Q. Do you moan that a well, to be used profit- 
ably, must have rain or canal water to help it? — Yoe, 

174. Q. In years when there is no rain, I suppoBo it 

is doubly profitable in so far as it helps the people to 
withstand drought? — ^Yes. . ...... 

176., 0. What obstacle is there to their extension in 
tho Thai?— It does not pay as weU ns before.. 

176. Q. Do you think want of manure has anything 
to do with it? — Yes. 

177. Q. Do you think that a man is pfoveif^'d from 
making a well by fear of tho wet assessment that wiu 
bo put on after 20 years? — No. _ 



178. Q. Do you tliiuk tlio 20 yoars’ term is snfTi- 
ciendy liberal for cxomplion? — 1 think so, 

179. Q. That dors not prevent e.vlension? — No. 

ISO. p. As rettanls wells that supplement canal irri- 

RntioHj yon propose measures wliidi would lead to an 
estenston of canaj irrinatiun; will thero be any dilfi- 
culty in constructing the number of wells necr.ssary to 
supplement that jrrif'ntionP— I don't think thero 
should be. 

181. Q. Thero has been considerahlo canal extension 
jn the past ; have wells kept pace with it ? — The canal* 
irriRoted nrea has risen faster than the wells. 

182. Q. Siippodiifr Ooverninent should adopt mea- 
sures In induce people to construct wells, would it 
materially nssi«t the extension of well irri»»alion? — 
Ves. 

18.1. p. Do you think the 01 per cent, interest 
hns prerenled people from innkini; wellsp — ^N«: 
people would have to p.sy much more to a banin, 

181. P. IVhrn you Kny that you think more liberal 
oilers of nssistan<H' mi(:hl promote wells, what are ywu 
referring to F What indnrement^s wotihl you offer, aup- 
posinR yon lind power to do what you like<l? — I would 
reduce the interest to half what it is now niid would 
umke it e.ssier for people to Ret talari than non-; our 
main difllrtdty has been that duriiiR pa.st two or tlirre 
years tber»' lias been no money to Rive; and I would 
rule that the revenue officer sliould settle the matter 
on the spot and pay out the money while in c.amp. 

1,8%. p, .\s n’R.nrds the re-pnymenf, fbe shorter that 
term the lo«s is the total interest paid: is not the 
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short toym often nsked for by tho borrower P — Yos, 
people like to got rid of the debt. I (should besides 
like to call tlio attention of the Deputy Commissioner 
to tho suspension of those instalments; they are scl- 
dojn Riven, and this works very hardly. 

18(1. p. You say that indigo is a vnlnablo and ex- 
tensively prown crop P— Yos; but I nm afraid that it 
will not ho valunhlo in future. 

187. p. {The President .) — Has any reduction occur- 
red .‘’—yes, 

188. P. On account of German competition P — Yes. 

.t89. P. (.1/r. Ibbcison,)-^Hn,vo you had any trouble 
nliont tho supply not coming on in time? — Occasion- 
ally. 

100. P, Is indigo kept down by tliat uncertainty? 
—les, to some extent. 

191. P. Your scheme would remedy that? — Yof. 

192j p. Is there any difflctdty in making wells as 
to heiiiR siiro that yon will find water; sometimes a 
man starts ii well and has to giro it up? — ^Ycs. 

lO.'l. p. Could nny help bo given him by tho use of 
boniiR fools P — It lias not been tried. 

101. p. Do yon think it might helpP — Yes, 

39.J, p. It has been proposed by respoiisiblo peoplo 
Hint Government should thcmselvos construct wells 
with the consent of the owners in private lands and 
recover their inorncy hj* n rnto on the irrigated area; 
do you think that scheme would work? — I flon’t think 
the people would like it. 


Secretary to the Government, Punjab. 


Pn>:<Tos, Chief Knginepr and 
(Liinit]Hir, Snd .Yovcmlivr 1901.) 


Mrmn, nf tubyrts on ir/iiV/( trtfiifSs 

1. Will advocate the restriction of irrigation in 
Ir.acis which already irriRate n very high pereenlaRC 
of the ciiltivnliTe mminnmled nre.n. or in which the 
spring water level is IurIi, in orilor to provide water 
for tracts which at present receive no irrigation. 

2. Will pre'onl a special notCf and plans to ex- 
emplify it on the necessity for larger grants for llie 
development and improvement of the inundation 
c.an.als by the CfinslriiCfion of distrihntaries, sfoti 
dams, outlets, etc,, *0 as to bring tliem into line with 
the perennial c.anal systems. 

3. Will ndvocafo the entire management of the 
inundation cannls. including the measurement and 
ns-e^rmeiits, being in tho hands of this department 
so as to place its ofileers in immediate touch with the 
rnmiiidars. 


ptajmrd (o give evidence. 

■I. Will bring to the notice of the Commission 
the necessity for constructing moto weirs on tho 
.8uflej, riieiinh. and eventually tho ln(iii;i, co ns to 
assure tho enrl.v and late hhnrif svaterings to the 
iiiundation canals, which must gradually he affected 
ns regnnls date of opening and closing by tho with- 
dtnwnl of water for the pcrenninl canals. 

r>. Will advocate tin; piovinoialix.stion of the cnnale, 
so that the proxHnee may have a direct pecuniniy ad- 
vantage in Its development. 

0. Will be prepared to explain, amplify or bo oxn- 
minofl on tlio notes already written and laid before 
the Commmsion on tho existing and proposed irriga- 
tion works. 


1. G. {The IVc-ridcnf.) — Von are Chief Engineer of 
tho Irrigation Department in tho Punjab? — ^Ycs. 

2. Q. How many years have yon held your present 
post? — T acted for Mr. Poresford for seven months in 
1893 and have had permanent charge from Felminty 
ICOO. 

3. Q, Before that time you were acting ns Chief 
Engineer in the North- Wc-'lern Provinces? — Yes, for 
13 months. 

i. Q. Before that xvhere did you spend your ser- 
vice? — I hnvp served on oil the perennial canals in 
the Punjab except Vho Western .Inmiin Canal, hut 
nex-er on any of tho inundation canals; I know them 
academically, hut have no practical knoxvlcdge of 
them. 

G. Q. Have you had nny practical famine relief 
under .x'on? — None xvlintox-er. The f|iiestiori of fnmino 
administration enmo up after the 1697 famine, and 
it xvas decided, xvith tho roticnrrence of Ilis Iloiionr 
the Lieutenant-Governor, that it should be under the 
Bonds and Buildings Branch. In somo eases xx-o gix'e 
professional advice xvith reference to irrigation 
matters, hut tho work is in their charge. 

fl. Q. A large number of Inliourers xveix' sent up 
from Iliwar to .Theliim, xvho did that?— That xx-ns 
done hv u.s; Mr. .T. N. Taylor did ii under tho orders 
of Mr.' Field, 

7. Q. lInx‘o yon nny reason to regret tlio transfer 
of tho fnmino administration to the Bonjls and Build- 
ings Branch? — T think it is eiiiiiiontly right. I pinmo 
myself on haring got rid of tlio famine xvoric, my 
reason being that during a fnmino irrigation men 
are hardest worlcml to. innko -a reduced fiapply nu 
far as possible, xvliilo tho grants of tho Buildings and 
.Boads Branch being reduced sets tlm men free. 

8. Q, Can you speak of tlip father Proviiiecs? — ^No. 


9. Q. Tho only analogous one would bo tho North- 
Western Provinces? — Yes. 

10. Q. You ndvoento "tho restriction of irrigation 
in tracts xvhich irrigate a very hiph percentage of tho 
cultivable commanded area, or m xvliTcli tlio spring 
level is bigli, in order to provide water for tracts 
wliicii at present receive no irrigntion.” I nndor- 
stand that that practic.ally has boon done on some of 
your canals!’ — ^Ves, I don’t know whothor I nm at 
liberty to comment on a note by Jfr. Wilson. 

(.Ifr. iri/.soii.) — I hnx'o no objection. 

(IVilness.) — Tho Bari Donb is rather nn instance in 
point. I first took tip tlio <incstion in ISOS. 7t lias 
taken three years to got tho Bevenuo nntlioritics to 
agree; there has been a very long controversy; I have 
all tlio papers bearing on it,''nnd if you wish thorn put 
in could do so. Tho difficulty has always boon that 
tho Bevenuo authorities say "you will upsot out 
settlements." I think they should revise them if 
iiecessniy. Personally I was very glad to sco tho re- 
marks that Mr. Wilson has made in his note. I think 
it slion-s a tondoiiey on tho part of tho Bovenno offi- 
eers to alter the procedure hitherto observed in tho 
case of tho Western •Tniiinn and Bari Donb Canals, In 
ids last paragraph Mr. Wilson ndvocntds practically 
xvhnt I do. 

11. Q. (The President .) — Whnt doDs_ ho advocoto? 
— Ho sny.s that “xx'hcre tho rainfall is good or the 
underground water level sufficiently near tho surface 
to make irrigation from wolls prnctienblo, canal 
xvntor in tho xvintor soasfan should gradually be re- 
fused." That is — ho advocates tho _ xxdthdrnwnl of 
xvntor from ono tract that is highly irrigated, ns in 
tho case of tho Bari Donb Canal, or xx’horo tho spring 
iox'ol is hiph. This is xxdint I have boon advocating 
for somo timo. 
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wlicn CwIoiiPl .Jncnh jriwl (o oiirr5*'oiil tlio oxl*»nilft«!!. 

•**'?^* •Dii.tim Oniinl into 

l.olitiiU, liiBjnr nml Sirmi. Hir Dmils FilKimJrlnk 
BfiKl wo liml oj.l|jrntiotw to tlio Dollii oiillivnlorx wJjo 
Jm« rt prior Hnim (o tlu» wntor, mul wo limit. Mmw 
tlint, Ijioy wcfflld not losp; fiimlly, CJoIonol .Inroli Bhowod 
tlint the pixijilo Mould not loio. ntid .1 tliinlc 

tjmt ho tins Iipom jiiiitifind in llio nwuH. On Iim 
hlroiiK rpcommpiidntimi vri^y* rontidornWo nstonilwii 
worn nindc. ris., Uio Nnrdnk, Itidwuni, Uhftlol ond 
Potwft Nnjlmlmn. I wold d now inyuolf |i|:o to «>n. 
tiniio timt poliw nnd pi{>.ti on tlm WvNtorn .tiimiin 
OnnnI. Jho cnnnl Imn rnmpd tlio jiprint; lorol in tlio 
Inst oO or 00 j'nnrs nnd tlmy rnn now work 
onsjly; my nion m tlmt wo sliould mnko tiiojrj toko to 
wolls, royjsinit tlio sottlrmont if noPMmrys nnd Hint, 
wo shoijld pusli on to JHssnr, Jlolitnk nnd to Hioio 
pnrtM whoro tiii' woIIk ftro vofy l1^^p ftiul wIiMi ufo 
no uonU iho most tinprnfoclofi port of tlm Vniijnh. 
Just rpforring to !ktr._ Wilion'n iiu>niornndutn tniKht 
I lirinK it up to dnto in iino pnrticidnr. In tJm first 
pnrnRmpli Im rivim t.lio irrittniinn iir.iirr-ji for 
1(X)0; tlip nrcn irriRotod ky Slnto rnnnl«. in If.'Od.Ol 
wns (J.OOO.CriOjicrrs, tlmt is, imnrly uO pot mit. »not.» 
tiinn llio provioiKs yonr. 

13. Q, Arc inundntion rnnnts not inrliid«'d in Ntoto 
ennnl.sP — tliny nn*. 

M. Q. In roduriiiR tlio irrinatinn would yon do it 
liy rcdnriiiR llio siro of tiio ontl<’tsf~Nns «o sliotild 
do it by lonntlicninR tho lalilt or periods of totn! 
closure. 

16. Q. Witli ropnnl to tvimt you sny in your noto 
ns to tlio doTolopmoni nnd iinprorcinent of tbo inniN 
dntion cnnni.s, I tliink tliis in ttio inott iinportnnl «ul»< 
jeet wo slinll Imvo in tlio I’linjubP—TImt is pmctl- 
cnlly tlio r|uoslion on wldcU Mr. Hrodio Rnvo ovidonro. 

T sliould like to put in tlio.so mnp.s wliiob nliorw tlio 
hideous Bystoni of wntor-cour-sM tlmt nt proioat rxids. 

10. Q. Of course wlmt yfiii propose entnil.s n Inrije 
exponditiiro of money — npnrt from the tpie.stion of 
improvement of ennnis nnd better proteciinn ncainsl 
famine; would these improvements lie reprodnellveP 
—1 think tho probnhility is tlmt they will on; I slionld 
of course bo sorry to give any RunranVee. 

17. 0. You dou\ (liink ttiere is any e.imuce of tbeir 
beinc bopelcs.sly tlie reverse ?--No, tliero i« no cliance 
of tlmt. 

18. Q. Is it desirable to Isoep up a flisHnetion bO' 
tween tho Erniits Riven to tlic-se lavRe iniiiidntion 
canals and those piven for perennial canals P—It is 
not maintained as a nuttier of fact. VTo have two 
inundntion canals— the Lower SolinR nnd Vara nnd 
tho Sidhnni which woro made ns productive public 
works. 

19. Q, Tlioro is no distinction so lonp ns a work is 
productive, whether tho Avorlc is Inundntion or peren- 
nial ?— No. Tlioso two aro eminently producti\-c 
works. 

20. Q, You make a reforonco to certain canals on 
which comparatively small suias hnvo been spent and 
M'liicii linvo gradually been cjctondcd for a number of 
years? — Yes, wo want inoiioy to improve tbcni, but rt 
does not matter whoro it comes from. I would treat 
thorn liberally, nnd oven if tboy arc not productive, 

I would put thorn on nn cinoient footing as protoc- 
tiyo works. 

21. Q. Your paragraph 3 raises a thorny question 
which is not, I think, within onr reforonco, I under- 
stand you to consider that tho management of tl^o 
inundntion canals should bo under tho Irrigation 
partment ns much ns tho mnnngemont of tho Chenab 
Canal?— Yes, and my renSon is that at present on thj 
inundation canals wo aro not in toucli^witli tao emti- 
vntors 
Ration. 

in tins iivw “v—j — ^ •“ i- ' .1, ...i '*x 

brought it to put in if tho Commission will accopo it. 

22 Q. Now wo cono to parngrapli 4; you ndvoonto 
tlie construction of more woirs ?— Speaking gonornlly 
that whole question has been worked out; thoro Has 
been a good deal said, particularly by the Bovonuo 
officers that the witMriOTid of this 
perennial canals would affect tho .wlab at tho time 
of opening and dosing tho inundation “n^ils. it 
•must in fact do so. In noting on tho Bahawalpur 
svsterii of canals, I tried to show that tho probability 
fj^that we, might affect the opening of these mnals 
W ten days at each end. I- think it is possible. I 
think tho cure for that is the heading up of low sup- 

pliM in order to give early and late watpriiiR^ I 

think it would bp a mi^mke to give perennial irnga- 


»«<■ '» .» ih7tLir t«5 h "K 


lhS’”lhfIuhl' dHiJJ^nii 

to iimtiiro ilm tatter W ii Mv tW f? . ^ 

It Imi lint been worked wii, but nie!{f.Ye it wotibl p "r 
til iiml.0 tben. wnrs from loan fund., Tb« nijlSr/ 
tor.« miihl pay liiglmr rafei when tlielr stipnlr wj» 

no imn Vi *>bo«Iil pay R hiV.bi.r rnit, tlma tber pay 
oil iiiitiiilaliott eaaali. ' ' . 

Ijifre almtilil Irti a rnttnt ..y.-.te,,, „„ |„,ili eJdra frefer- 
iiiiR to iiiiip)2'..«-Iei, tliat IS a fir.r /fitit non. 

V ' I •'."'“'•'f! »*''• of the mht wi-aOter. 

l«V. Vi ' ' 1 1 ** .*"'‘‘*“1’.^ H loHodation rannlt 

f!’** A”.*, cold weatlwr. It bat f bare said as re«anl» 
tlie Sii.tej would apply alio to the Ch^ttnb. (Kxp)af««l 
on map.) i * 

Q. llavo 



■ ybu ‘Vinsidi-rwl tbe navigation rigld/i 
OH tb«"e fiv('m?~..Ile have not providesl for tliem, 3 
Imve referred to rbis matter in a rwat letter to 
finvrriiiiiPnt. It was really nn ovrrsiidii that no 
proyiMoii wn.s made in tli« ntimate for tim I/wer 
Iiari Do.nb Canal for i» loefc in eoniieetion wilb ibe 
** omtter of fnei, we Imre no* provided 
croept in eonnection witl; Hm 
SiiHirmi Canal; if enrisidensl iiecenmry. an addition of 
five lakhs to tbe I.oiref Ilnri Doab Cana! entimatt* 
would more than do it. 

-d, Q. Ah regatiU the uiuttiptication of wrin, 

I MiiuioHo you would agree that the rort of the weir* 
uotild be indejH'ndent of the sire of 'die cnniU>.?— Tho 
volt of the weir wo<ild lie Ibe same for a Inrce or 
a imnll ratml. 

C7. Q, IVIlb regnrd to what Mr. Wilnon say* in bio 
iitte, dated 2.1nl Oetolier. “This is bail finance. If 
It can be sbown (as it often ran) tlmt the expenditure 
of a fakb of rtipei-i In ettendlng or improvinc an 
iiiundnilon canal will bring in more tlmn 10 per cent., 
Hint 1.-ik1i- slmiild be immediately fortbetiming; but it 
cniiiint be got, while there i« no difficulty in getting 
Inkba of ^mpees for expenditure on a perennial 
cnimi,'* Wlmt m yiiiir opinion P — ngree generally, 
but of course we cannot «1o cvcrylfiing nt once. Siip- 
postiig the result of the labours of this Cbinmisdon 
was tlmt tboy said wo will give nn onormons sum for 
irrigation, still wo could not spend it nt onco; wo 
cannot work as railways do; that is, buy n million - 
sloopors, or onlor so many bundrwlH of milei of rail- 
way track. Canals nre made by coolies paid in pice, 
and tliere is a distinct limit to tlio amount tlmt can 
bo spent, cortninly in the Punjab. ■ 

2.8. <?. The Financial Department would no doubt 
soy so miicli the bolter? — ^Vcs. There is, I think, 
n 'slight error nt the end of the same paragrapli. It 
is said that there is no capital account for the iniin- 
dntinii ennnis; but, ns a ra'ntter of fact; there is a capi- . 
till nccoiiiib for the Tmwer Soling. Sidhnni, Indus nnd 
Upper Sutlej Canals wliicli arc all inundation canals. 
The Slmbiiur Canals arc divided into Imperial nnd 
Provincial; there Is a capital account for tlie Im- 
perial portion. Tho only c.iiinls for wbicb there are 
no capital nccoiiiits arc the Sliirnffargarli and Simir 
pur Provincial. Up to this year, wc bad a capital 
Account for tlio Iiou’cr Sutlej nnd ChonAo CAnAi9», but 
it was so small tlmt we hnvo closed tt. This is slioirn 
in pages 10 to 13 of tlie Volume of Statistics. u-Jiic1i 
nccnmpaiiios the annual Irrigation Bovenue Beport. 

29. Q. (Mr. Ilibcfsoa.)— Tho Sidhnni and Soliag 
were made from loan funds and tlioir capital account 
is complete P — Yes. 

30 Q. Of the other canals the capital account is 
not complete P— It is quite complete for tlio Unper 
Siitlcj Canals, all of which were made or purehas^ by 
Government; it is also quite complete for tho Shah- 
pur Imperial Canals urliicli "woro mndo by Goromment, 
but in tlio case of tlio Indus Canals it is not a com^ 
plete* capital account. 

31. Q. (The IVcsWciif.)— At tlio bottom of PnRO J 
of tlie same noto Mr. "Wilson, says— it >® 

tlio State, when contemplating the ^straclion oMi 

perennial canal, to consider its 1 o nro- 

habitants of tho nver valley lower 

vide as far as possible for tho maintonanco of their 



present prosperity; one of the Lest means of doing 
this is to give 'them a share of the ftrigation from tlio 
perennial canal.” That I understand is the prin- 
ciple on ■irliich you work? — Yes, wo will cstond irri- 
gation into the river valleys and reduce it as soon as 
the spring level rises; wo have introduced this 
principle for the Glienah and Jhclum Canals tins year, 
and the test will ho the rise in tho spring level; this is 
the only test that it is possible to have. Instructions 
have been drawn up and agreed to by tho Civil and 
Kevenuo authorities and approved of by His Houour 
tho Lieutonant-Govonior. (Copy shown.) 

32. Q. Is it looked upon as a duty to soo that tho" 
existing rights are protected as regards the kh&dir 
lands; is there money compensatiou P — ^No, 1 don’t 
think ns far ns I know chat my department (Iocs any- 
tlii»ig except in the tracts where wo have clinige of 
tho inundation canals, as, for instance, tho tract be- 
tween tho Luwer Sohng and Hajiwah. 

33. Q. You recognize the principle so far that you 
have advocated that, in tho event of tho I/Owcr I»ari 
Donb C.annl being executed, it is desirable to ensure 
the rights of early and late waterings^ and it is to 
meet this case that you propose to put in weirs? — 'Wo 
have not recognize the principle in tho past, but 
I consider it tho right thing to do. 

34. Q. I>o you consider that supposing the ssme- 
tiem of tho Government of India wore given (wid 
funds were found that it would bo desirable to go 
ahead with the Lower Bari Donb Canal at once?— 
Yes. I have advocated that wo should go ahead With 
it this year. 

35. Q. Mr. Wilson in his note says — " a now sclionie 
liko tho Bari DOab project should not bo sanctioned 
until a complete survey of tho river valley below tho 
proposed weir has been made, a thorough inquiry into 
the effect of the opening of tho c.'inal on the river 
valley below carried out, .and provision made for re- 
medving. as far as possible, the injury to the inha- 
bitants of that v.alloy to bo anticipated as the effect of 
tho opening of tho canal." Wliat do you think of that? 
— ^I think it would he very diffculfc to anticipate what 
will bo the effect; as a matter of fact, wo shall li«vo 
to legislate for whatever happens when it does occur. 
It would bo verv difficult to anticipate what would 
he the effect of tho opening of tho now canal. I think 
I bare shewn that the opening of tho Sirliind Canal 
has not affected tho inundation canals of tho Suuoj. 
The Bevenue authorities do not agree. In any case 
wo could n’<rt lower tho bods of the inundation canals 
until the supply had boon reduced in tho river. 

36. Q. You could commenco with constructing tho 
"Weir? — I doubt whether wo should bo able to anti- 
cipate what it will bo necessary to do. 

37; Q. As regards tho Lower Bari Doab Canal ? — 
injury would bo caused, there would, no doubt, bO a 
moral 'obligation on tho part of tho Stato to provide 
pari passu for those lands which would suffer by tho 
now canals ivithdrawing tho supply; I think this 
would bo advisable from_ an administrative point of 
view. I would not, if it could bo avoided, injuro 
riverain land to irrigate high lands. 

38. Q. Would you abstain from irrigating the high 
lands because it was injuring tho riverain lands? — Iso, 
oven if it were impossible to compensate them, I would 
still make a canal, because wo should do greater bene- 
fit to tho country as a whole. 

39. Q. Wliat would happen in such a case is, th.at 
tho people would clear out of the Wiadir lands and 
go elsewhere? — I don’t think that 'will occur. 

40. Q. We had tho other day strong presspro 
brought upon us to point out the necessity for a 
bydrographio survey Uf Dera Ismail Klian, with a 
view to putting on a more scientific basis the torrent 
irrigation in tho Daman, and the witness also strongly 
advocated a largo inundation canal liko the Pahaipur 
Canal for tho country between the Daman and the 
river. Have you considered that question? — I know 
absolutely nothing abfeut the torrent irrigation ; , X 
have never been in Dera Ismail Ehan. The Imperial 
Government would not grant money for tho survey 
of the canal because it was a doubtful project. The 
Btoviucial Govemmsut have only lately been, able 
to furnish the funds. We have now formed a patty 
to survey the canal (explained on map). 

41. 0. Wwnld you advocate what "Mr. Wilson 
alludes to at the end of this note — ” a complete survey, 
river by river, 'with a view to determining what cau 
best be - done to maintain existing cultivation, to 
restore abandoned cultivation and to provide facilities 
by means of inundation canals for tho improvement 
or extension of cultivation?” — ITo, I do not agree. I 
think it is better to take. tho 'tracts bit by bit; it 

Yol, IT. 


would bo absolutely impossible to do it at once; wa 
should have a Meat mass of information which wa " 
could not assimilate. 


first proposition is an annual 
bf 10 laklis to the Punjab. Is tiiab'the kind 
or thing likely to meet ycur case or do you. want 
more?— I doubt if wo could spend more. Speaking . 
roughly, I think 10 lakhs is an outside figure for the 
inundation canals. 


43. Q. Coming back to llio Western Jumna Canal, 
would it be, as far as you kn’ow, practicable, from an 
irrigation point of view, to take a great -inundation 
Miinl, say from opposite Karnal right across down to 
Hissar?— I am afraid I could not give an opinion, as 
I do not know the' lovols. It is a question whether 
it IS worth while taking only inundation irrigation 
into dry tracts. Mr. Ward and I have discussed this 
question (referonco made to diagrams). You don’t get 
a supply till well on towards the end of July, and it is 
gone by September; there is a working flood for a 
very short period only. 

. know how much of the low supply 

IS utilised ? — It is all utilised, Tho Jumna river is 
not a good river to take an inundation canal out of, 
because there would be insufficient water. 

45. Q. The information wa bava recavved so far has 
been to tho effect that the necessity for protection 
against famine is greater in Hissar than any other 
part of ’cbe Punjab, and that there is no way of meet- 
ing it?— No, except to withdraw water from Delhi 
and Karnol and give it there. I don’t see any other 
way. 

46. Q. If that policy were followed, it should be 

applied in all justice to both sides of the Jumna? 

sbmild get into political negotiations with the 
Nortb-Westem Provinces which it would bo better for 
the Imperial Government to adjust. Under the exist- 
ing arrangement wo take two-thirds and tho NortE- 
Westem Provinces ono-tbird of the supply. 

47. Q. Can anything on a large scale be done 'with 
the Ghaggar streams? — ^I doubt whether anything can 
bo done. I Tim also personally very sceptical or tho 
advantage of doing anything, because at the time 
you most want the water the rivers are dry. In a year 
of famine the absence of rain causes the channels to 
be diy ; at the time you most want the wa’cer it is not 
there, and when the channels are full, the water is 
not wapfed, 

48. Q. It is no use, I suppose, f wing to find if there 
are basins in the Himalayas in which water could be 
impounded at a reasonable cosloP — ^The slope is too 
gre.at ; 1 know '(tF no placet. T doubt if you conld make 
any storage works in the valleys of the Himalayas. 

49. Q. (Mr. nhelsoti:) — Can you say anything of 
the billy country m’tliin the Salt B-nnge area from Jhe- 
Inm to Kawnl Pindi ? — Note No. 19 on page 67 of my 
volumo of notes deals 'with the subject. ^ I believe there 
are valleys in which water conld be impounded, but . 
they are said to yield salt water. 

50. Q. Has any examination ever been made? — I 
don’t know. 

61. Q. And about the Gurgaon bills? — There is a 
complete note in the “Notes on Irrigation Works.” 
The general history is 'that they were in charge of 
onr department up to the later severities aud then they 
were considered to be so small and insignificant that 
they wore given hack to tho zomfndais. There^ is a 
note on the subject at page 116. 

52. Q. (The President-)— Can you supply us 'with 
any figures regarding the relative produotivene'ss of 
irrigated and non-irrigated land? — No, I have none 
at hand. Tlie difficulty is, I think, that the outturn 
varies from field to field. Some Settlement officers 
hnvp made crop experiments and published the figure*, 
but they are oonsidored ‘la be absolutely valueless 
owing to the difficulty of striking an average. 

53. <?. What is your feeling about the necessity pf 
artificial drainage in a properly irrigated tract like 
the Cl’enab where distributaries have neen weB laid 
oat ?— I think drainage must go hand in hand with irri- 
gation. Li this tract we have been particularly care- 
ful about reserving laud for drainages. 

64. Q. On reh and vsar lands have yon known ' 
Botisfacfcoiy instances of remodelling canal distribu- 
taries in land which had gone into a state of deterioror 
tion? — No, I don’t know of any. 

65. Q. What about the Bari Doab Canal? — There 
is no reh land to speak of. We have perhaps a little 
more experience on this (the Chenah) canal; there is 
a great deal of reh on it, and our experience here has 
been that after five or six years of rice cultivation the 
land ivill bear a rahi crop. 
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56. Q., Did ytfd arrire at tli» condosion tliat tho 

tice crop sucked the reh out of the landP— I am not 
qiiite sure. The practical result was that it improved 
the land; ' ' . 

57. Q. What are your views of the Sind-Sagar prc- 

jert as far as you have gotP — Please see page 70 and 
following of my volume on "Tho Punjab Irrigation 
Works." . • 

58. Q. Are there great difficulties in the way of tho 
Sind-Sagar project P— I think that my views have 
been exaggerated. I am very far from saying that tho 
Sind-Sagar project is impossible. Since I rode 'into 
and have seen tho ihal, I would be extremely sorry 
to recommend the Government of India to survey the 
country in detail; it would cost five lakhs; a recon- 
nafesanoe party_ is just going out in oliargo of 
Ward to determine what tracts are likely to bo worth 
irrigating ; the Local Government will then he able t.i 
form an opinion as to whether tho Government of 
India should embark on such a large project. There 
are large tracts that will not repay cultivation, partly 
cm account 'of the sand-hills and partly on account of 
tho -poorness of the soil', but I have only ridden over 
150 miles of tho fhal. 

59. Q. (Mr. Siffham .) — ^Have you got any cut and 
dried schemes for improving the inundation canals 
that are hung up for want of funds?— I don’t think 
I can say that we have any hung up for want of 
funds. One in connection with Dera Ghazi Khan 
came up, but had to be returned a week ago to the 
local officers for further information with reference 
to financial prospects; -that I contemplate sending 
to tlie Government of India; it is a scheme costing 
5 lakhs and there are others in preparation. A 
good many schemes are in fair stages of advancement 
for submission relating to the Ghenab Inundation Ca- 
nals, Multan Division; some are being worked out; 
two. come to me on Monday last; they are big schemes. 

60. Q. Schemes for making distributaries, eto. ? — 
YeS. 

' 61. Q. I understand they have not got the levels of 
the country P — ^In this mittor Major Morton could help 
you nftxre than I could. 

. 62. Q. And in Muzaffargarh P — We have nd schemes 
ready. 

63. Q. There are several proposals for new inunda- 
tion canals in the ioildba tracts?— ^There are only 
two that I know of — one in Dera Ismail Khan, and 
the Yak Pattan scheme. 

' 64. Q. Are there any proposals for inundation Ca- 
'nals from the Ghenab for the sailaba between Khanki 
and the Jhelum'P — ^None have been proposed since 1 
have been in .charge. 

65. Q. With reference to the -construction oi weirs 
for these inundation canals, what do you estimate as 
the cost of ‘the weir at HarikiP — 76 to 80 lakhs of 
rupees. 

66. Q. Does that include the whole of tho head- 
works P — ^Yes, training Works and everything. 

67. Q. (The President.) — And canal head-works? — 

Not the canal regulator ; that would go to tho cost of 
the main line. ' ■ 

68. Q. (Mr. Kigham.) — I suppose tEe weir, head 
jchannel, and regulator, etc., wo may look upon as 
costing a crore of rupees? — ^Yes. 

69. Q. And your three weirs would cost 3 crores of 
rupees? — Yes. 

70. Q. Do you think that tho works would pay? — 

I think so. 

71. Q. Would they lead to an increase of area or 
increase of revenue? — To botlj. 

.- 72. Q. We could hot get the benefit as regards ca- 
nals in Native States ?; — ^Not, unless we carried out tho • 
work in connection with the States. 

73.' Q. Then you would make tHem contribute? — 
Yes. 

7.4. Q. How long will it take to construct the weir 
at HarikiP — Yive years. ■ • 

76. Q. I suppose you could not construde any more 
weirs at the same time ?— Yes, we dould. 

76. Q. It will take a number of years to make tho 
■four woirs? — Yes, no doubt. 

77., Q. Then tlie inundation canals on the Sutlej will 
'not bo affected until the Lower Bari Doab is in fiffl 
working order? — No,, that will be in ten y^rs; it 
would not, in my opinion, bo possible to construct the 
Lower Bari Doab in less than that time. 

78. Q'. Gould not moanwhilo a great deal bo done 
by improving tho alignment of the distributary system 


niiiild’L c^no-is?— Unquestionably, that 

? SO O' long Tpay toTTards meeting tlio case, 

will have to be made even- 

irrigation on the Lower Ban Doab Gahal is very fully 

®I’>'® that it would not bo 
remunerative to make the weirs at once. No improve- 
ments will bo comploto without the woirs. 

'80. Q. With regard to the Upper Sutlej Ganals, 
they have paid very well in the last few years (state- 
ment shoira). They worked for many years at a heavy 
loo'k ®®easional profit, but' from the year ' 

io£>8-b9, there have been a steadily increasing area and 
?P®f®®®'®S„P™Ets. It appears, looking at this paper, 
thalfc tho financial success of those canals dates from 
the opening of .the Sirhind Ganal? — It is coincident'- 
with it. 


81. Q. Cap any reason bo given for the fact -tb-if, 
the caniOils have improved since 1887 P — ^The only 
roaron th^nt I can suggest is tho general improvement 
in the administration of 'the Irrigation Branch. 

82. Q. Has money been spent more freely since 
then? — I cannot say. 

83. Q. Has money been Spent on improving the 
Lower SohagP — On all canals money has been spent 
in cutting 'oft bends and making distributaries. 

84. Q. It is clear fi'om these figures that the Unnc' 
Rntlej has not suffered, by tho opening of the Sirhind 
Canal on which the irrigation has not fully developed 
until 1887-88?— Yes. 


85. Q. I think you made several now distributaries 
on the Katora Ganal ?— Yes', all tho canals were' im- 
proved. 


86. Q. My point is whether by improving tho lower 
Canals we cannot go a long way to counteracting the 
effect of taking off only 4,000 ctisecs for tho Lower 
Bari Doab Ganal during the flood season-? — I think 
very likely wo can. 

87. Q. That might bo done before making weirs? — 
Yes, it will be all useful work. 

, 88. Q. 'WTiat has prevented ft being done hitherto ; 
simply want 'of funds? — -Yes. We have never got the 
gronia under Bevenue heads that wo have asked for; 
under loan funds we can get as much ns ever we can 
spend. 

89. Q. In regard to tho proposal- made hv 
Mr. Wilson for carrying inundation canals to the high 
lands south of tho Sutlej, .Bikanir and Bahawalpur, 
would there bo a great danger, if you had no rahi sup- 
ply, of the canal being silted up ? — It is an unquestion- 
able danger; we should have to dear it. 


90. <?. It would have, to be cleared every year? — 
Yes. With n) canal taking off above a weir we could 
nob alter the position of the head's. 

91. Q. Gan you say whether levels permit of water, 
being taken into tho Lower Bari Doab from below 
the iunction of the Ghenab and .ThelnmP-r— I can sa.v 
positively that it could not. In 1893 I submitted a 
report on the subject which I shall send in. 

92. Q. Can you sa.v apvthing as to the fensibilitv 
of taking water from the Gugera Branch of the Ghenab . 
Canal iiffco the Lower Bari Doab? — As regards levels, 
ft is quite feasible, but it will be extremely expensive, - 
because not only would you have to cross the Bav^ 
river,, but vou would have to cross the whole valley of 
the Deh. The level' of the water in the Gugera Branch 

is 676, and the level of the ground at "Wan Badba , 
-Bam is 610, a fall of 66 feet in the level Wf the 
country. It is a little difficult to 'give . tho informa- 
tion exectly (reference made to con'feur man). As ^ 
gards levels, there is nothing against it, but the 
scheme would work-out to some prohibitive sum. 


93. Q. It yon carried enough water for irrigating 

the Lower Bari Doab, you would have to take it 
away from the Ghenab Canal supply? — ^Presumably; 
-if this were done, tho water would not be passed into 
the Ghenab Canal, hut into a parallel canal which 
would be constructed. The canal could only run 'in- 
hharif without interfering with the Ghenab rabt 
supplj(. ’ - ' 

94. Q. As regards affording protection to the dis- 
trict of Hissar, you say that the only course is to ex- 
tend the Western Jumna Canal.^That wmiH be done 
by depriving tho Delhi and Karnaf districts of 
rdbi watering? — It is the only, way, ■ 

93, Q. That' will mean- not only ‘ depriving them 
of rahi cultivation, but alSd of sugarcane ™ltivat‘®nr 
r don’t thiiik so necessarily. They can cultivate 
sugarcane from weJls.L 


t 


J\t. <>. That v iH^mcronso it lie cwt of ciilt iralion?— 
AO iiouht. 

Pi . <>. Wo ivoii?(l have to rinluce tho clmr^o for 
water uccordinpiyj >f w ccily pave sugarcano waterinR 
Jn (ho Ihdrifi' — Vo's. 

P^. Q. You woulil iirotiiit'ly Iiaro to reilKeo tha as- 
.vo-'stiu'nt <; on villapos S’ — That is a tvveiiuo matter 
that wonlii have to Ik' faecJ, 

P.’. <>. It i*: lint a mere (jue-'iion of not aHoainc 
waior for tiihf crops; of the villages Uepemi on 
Kiigarcaiio ciilti«nti<m} — Yes. The matter is now 
ismier the coiisiileration of the I'innneint Commis* 
sioiier as to Vvhclhor wo should latRoly enhance occu- 
piers’ rates on sugarcane. 

IW. Q. When the Sir.sa llranch svas projected and 
nn'iil some time after it sv.-t-s opened, it was never con- 
templated to jpvo it a mhi suppl}’ ut nllF — 1 bclievo 
*a. 

101. 0. It was one ot tho?e csxnals in which a );ha- 
tif supply ontv was to he run, a' we could not in- 
cre.sM' the cold weather .supply of the .lumna; wh.at 
has happeutsl in n-Rarvl to tliatr — A* far ns 1 know 
it is ’ire.atiHl 1 sactly the s.ame as the other branches 
of the c.sn.il. 


lie. O. I moan the supply to an individual villaco* 
— AO doubt. - *’ ! 

117. Q. Did you iiitrodueo tho system of alldwifiK 
a village so many discliargo outlets calculated in prt^ 
portion to the area that you tlioiight they oucUt to 
aateri' — I have no knowledge of it. 

IIS. Q. >rr. Iliglinm says you have doubled your 
area irrigated on tlio Western Jumna Canal in tlio 
Inst rise years; you have not doubled your supply P-~ 
scry nearly. ‘ . 

UP. Q. What is the nverago supply? nut in a 

statement giving detailed fi^ires. ^ 

120. (?. You have got to a point at which tho sup- 
ply IS barely cfinal in a bad year to tho irrigated 
niw'tr — 111 tho hhrtrif it is quite equal. 

121. Q. As a fact, in the last famine, tho corps did 
suffer from short .supply?— The robi crops; 1 am not 
fo .sure tliat tho hlarif did. 

imF*/ carry that proccduro 

still further hy taking water aivay from tho old vil- 
lage^ where welf.s can ho built, in order to give it to 
Milages and tracts where well irrigation is im- 
pwi'.ihler — irs. 


Ifip. <). If h .m in'S.i.nee of faiJwre to .s.ilssfy a dry 
tr.aci by giving inen’ly a iJutrif supply? — Yes, it was 
found noc>''S.ary \o transfer nihi w.atcr from the old 
vilhag. ’s 50 as to give n supply to the Sirs.a llranch. 


InJ. <?. It is not denied that in ihe famine ye.ar 
the water in the Juiiiim w.ns no! Mifficieni to go 
Ttiundl— Vr«, what there was, was better than none 
at all; but it is admitted tlmt the canal irrigatotl 
crops v.vre not up to the ordinary staiid.ml. On tho 
other hand, pritvi were high. 

101. Q. Are there instructions for the guidance of 
Canal Itcrenue cilic.'ni fur flm pn'vcntiou of water- 
logging? — Yes; ll:(-.o instruction.' came out from iii- 
qtiirifs which the Covomment of Judin madn with ic- 
frrer.ee to the «■atousioas of tho Cl.vnah C.anal. I’ertian- 
alty I thiuk tin' prinriplc is 'ound. 

Ul'i, <,>. You liave done a i;ri\al deal to risstrict ti-c 
irrig.stioa on the ll.iri Deah Catmfr— We have done 
lomethitt;:, but no re'irivtion Im* artiially yet t.'ikru 
place In-cause tlic cxtensionvi hare not been made. 

10 j. Q. In tils' village.' nlKxit Amritsar what iwr- 
centage oi the cultiv.atile area is irrignti-d? — Some 
rtil.ages irrig.ited lOil to 120 p'T ts-nt. 1 think, of the 
wliolc commanded ats'a of the llari Doab Canal, they 
are irrigation CS per cent.; there are rd'O large nttvas 
nticommands'd. (Copy of a report on tho subject t>ro- 
ini'sl.) 

107. Q. My point i', Mr. Wil'on say.'— *' Itere where 
the rainfall is goe.l canal watiT should he tvfuscj." 
lias any practical attempt Im'ii made Xo do <h.H sn 
village^' o! the SVestem Jumna and llari Doab Canals 
where wati-r is datigeroti'Iy lu-.ar the FUrfacof — IXo, 
no t-ystcniatic attempt has been made. 

ms. (f. Do you think that the opewlion rf the 
r.of.ri fxirtr. .«y-"iem tends to prevent the improvemeat 
of tho irrig-at'ion? — Umjiustionably it has done 50. 

IK'. Q. Has there jKs.n any withdmw.sl of urigation 
and remission of tho wet rate?— No, The figures 
rhow that the area has increased enormously. havo 
records in ivhich J pointed out thnt tno iui«n 
ought to have been enhanced; wc must- have intro- 
diuvsl new irrigation into a good many tracts .and tno 
wet assessinonl has not been put on, as it siiouid hare 


been. 

110. Q. (.Ifr. 7ld)ff.*on,)— About the irrigation on 
the Wostom Jumna, C.anal,_ tliat subs'tantinlly is of 
fomo GO years’ standing? — Yes. 

111. Q. Deforo that there w.na considerable well 
irrigatiun?— 1 don’t know if there was. 

112. Q, An immense deal of harm had boon done by 
over-irrigation during tho first 30 or -10 years?— Yes, 
to certain tracts. 

113. Q. To the greater part of the tract?— To tho 
greater part of the tract then iiiidor command. 

ll-l. Q. Great injury was caused to tho people aud 
the soil; wells fell in and tho whole tract became 
watcr-logccd. Then you began to restrict irrig.ntion 
and by chat means yon have done an iramenso deal of 
good ? — ^Ycs. 


116 0 Restricliou took two forms; one was to co- 
Irict’tho amount of water to n given area ami also 
ho ainoimt of tho area to which water should bo 
iveii, by limiting tho supply?--! am not quite suro 
Imt 'tliCTO was any limitation of supply; tlio records 
how that since 18G5 wo have increased tho supply 
ntcring tho canal in both the hhnrif and rabi; you 
ould not say there was a diminution. 
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323, Q. 1 illagers would Iwve io build ivclls or re- 
store tho'o that Imd fallen out of use in verv largo 
numbers in order to take the place of tho water that 
you would take away from them ? — ^Ycs. 

_ 121. Q. lou know sugarcane is an important crop 
in chese parts? — Yes. 

, TJ’® practic.ally pay their rcvoDUc 

from it? — les, J know they do. 

^ •"U’ortant that it has boon described hy 

Co.ciicl Ottley ns the .sheet anchor of tho canal reve- 
•*’•<'?— Yes, that was his opinion; «ow-a-davs wo 
t\*oul(l not f'O ilescribc it* 

127. Q, I want to show its import.'ince ? — Yos, it is 
Very imptirtant, it is going on still incrc.nsiiig ; with 
reference to that, some Civil officers as well as Canal 
qffici’rx thought it would ho a gy>od thing to restrict 
it. in orilor to save water for fodder crops. 

T-?- 0- I , understand that that policy has been dis- 
nllowiHl? — No. Sir Denis Fitzpatrick said sugarcane 
hamper' u' very much; tho que.stion of raising rates 
should be taken up; it was intended to raise rates in 
order to rc.'trict it and set water free for mhi crops. 

122. <?. I undcr.>tood it had been definitely dis- 
approvetrr--No, tho matter is now before tho Finan- 
crnl Comtitissioner. 

130. Q. The present rate for sugarcane is extremely 

low.s — Yc.s. s 

131. Q. It would require an enormous incrcaso in 
the ntc to rt'duco tho cultivation of sugarcauo inato- 
rinlly? — Probably it would; 1 am vorj- doubtful if any 
incre.Tse, ivliicii is in tbo least likely to bo sanctioned, 
would materially affect tho area. 

132. Q. Da yon think it would ho possible that 
tho number of wells, necessary to cuUirato the tamo 
area of sugarcane that they now cultivate, could bo 
built and tlic area maintained: I sco that tho area 
of sugarcane is 80,000 acres ; if that were to ho irrigat- 
ed by well', you would want at least 16,000 wells? — 
Probably more, perhaps 20,000, if it was to bo traas- 
ferrwl to well irrigation. 

133. Q. Do you kiioa* any wcll-irrigatcd trade 
where the same proportion of sugarcane is cultivated? 
— don't know any place, unless perhaps Batolri. 

131. Q. It is a fact that ono of tho first results of 
the iiilroduction of canal irrigation is that tho stock 
of cattle is decreased.*’ — ^I have hoard it is. 

135. 0. And in other ways tho whole agricultural 
economy of tho village is modified; for instance, tho 
Knmhars disappear and so on? — Yos. 

13G. Q. That is a strong argument, to say tho least, 
against introducing nicasurcs such as you contem- 
plate for restricting irrigation ?— Certainly, still any 
extensions must bo iiindo very gradually. 

137. Q. Thcro is a good deal to be said' on tho other 
side of the quest Soa and against the proposal? — Yes- 
133. 0. Do those considerations constitute n for- 
cible argument against allowing irrigation on now 
canals ’to grow up to an extent which yon are not pre- 
pared to iiiaintain?— I have used it as such in tho 
question of tho Clionab extensions. I have also sugr 
gested that it might bo right not to permit cultiva- 
tors to irrigato a larger area than that for which we 
have promised to supply water. •> 

139. Q. Wlien a now canal is opened fho tendencj 
is to oxtond irrigation oa fast as possible? — Yes. 
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IdO. Q. But thoro aro various iroiglity considor- 
atiouB on the otlior siuo such as I liavo roforrod loP— 

Yoi. 

, 141. Q. For instnneo, you say that in iho hhadirtho 
irrigation has to bo reduced ns spring level rises P— 
Yes. 

142. Q. Would it not bo wiser to keep your irriga- 
tion down to tho level which you oontouipinto may bo 
safely allowed in khadir lauds P—1 am not sure that 
wo can restrict it to that; tho difficulty in working 
on tho basis you suggest would bo that wo are unablo 
to measure ox&ctly tho volume of iho water supplied 
to OBch eultivatorj wo have nothing oxcopt the area 
irrigated as a fact and tho spring level ns n fact; of 
course tho perfect solution would bo tho motor. 

143. Q,. In practice cannot you do it roughly by ro- 
ducing your supply?— Wo do it, but thoro may bo n 
difficulty on tho largo scale on irhioh wo should have 
to do it. 

144. Q. Would it bo a good thing to aim ntP — ^Un- 
questionably. 

146. Q. Haro you any knowledge of any attempts 
to restrict tho use of canal water on well-irrigated 
lands P — ^Yos, wo tried our best to do that on tho Bari 
Doab Canal ; wo used not to give water on well lands 
and tried to keop itoUb working. 

146. Q. Did you succeed P— No. 

. 147. Q. WhyP — In tho first place, at that time, thoro 
Was a water advantage rate which was only charged 
to barofli. lands; as well lands had been assessed as 
chahi, wo wore not nllon’cd to charge water advantage 
rate on such lands, so that a man who took water on 
well land paid loss than on harani land. 

148. 0. On some places you have charged double on 
lands irrigable by a wollP — ^Yos. 

149. Q. Did that stop tho uso of tho water? — I am 
afraid 1 cannot say. 

160. Q. Was it olfoctiro whilo it lasted P — 1 cannot 
say. 


rate; and are not cesses levied on tlio former, but hot 
on tho latter? — ^Yes. 

106. Q. Das not a water advantage rato been im- 
posed where you think it would have been bettor to 
impose a higher occupiers’ rate and no water advan- 
tago ra'co ? — L know it has boon continually urged by 
Bcltlemont oOicors that if thw didn’t impose tho latter 
tlioy could get nothing out of tho canal. 

ICO. D. Within your knowledge these two considera- 
tions have complicated tho question P — Yes. 

167. Q. Li practice at prcsei/t tho Punjab Qovcrii- 
inent has a much smaller interest in tho extension and 
prainotion of irrigation than tho North-Western Pro-- 
vinccs, tho canals in tho latter prurinco liaviiig been 
proviiicinliscd and not those in tho Punjab?— -Yes. 

168. Q. Y’oti •are on advocate of provincializing tho 
enunisP — Yo3. because I am a Punjabrand 1 think the. 
Punjab should get tho benefit of their splendid pro- 
perty. 

ICO. Q. How far in tho North-Western Provinces is 
the surplus iucomo from tho extension of irrigation 
secured to tho J,ocnl Qovcriimont, and'hoir far is it 
absorbed in tho (piinqucnnial contracts. Having been 
ill tho Sccrctanat there, I suppose you know?— I 
don’t think 1 can say exactly ; the last contract is an 
extremely complicated one; 1 gave the details in tho 
Itcvcnuo lloport of the North-Western Provinces for 
1898-99. . ■ 

170. Q. Mr. Lavillo said tho canal income is kept 
wholly ‘outside tho contract ? — ^Tliat is wrong. 

171. Q. It is included in the contract? — Yes. 

172. Q. That means that, apart from any agreement 
bctirccn the Provincial and imperial G'oremment, by 
which a larger proportion may bo given to Provincial 
on account of, good mnnagoment, if the I’rovincial 
Government xrishes to secure to itself a share of tiro 
increased income which it has gained, it must .corro- 
spondingly increase its expenditure within tho term, 
of the contract? — ^It must do so. 


151. Q. In 1885 tho North-Western Provinces made 
a similar attempt and failed? — 1 am not aware. 

162. Q. Have you over considered tho question of 
varying rates for water, higher at the tail of ihc Bari 
Doab Canal for example and lower at tho top? — ^1 
have considered and Advocated it. 

163. Q, Do you see any practical difficulties? — 
None. 1 think thoro might bo a zone rate. 

164. Q. Would tho objection bo that two villages on 
either side of tho zone boundaiy would bo paying 
different rates? — ^I don’t think it would matter; that 
is the case under the land rovouuo system at present. 

. 166. Q. You don’t think any injustice would bo felt, 
as between villages on opposite sides of your boundary 
line ? — ^No. 

I 56 . Q. I understand that on any canal however 
■ scientifically laid out a.ccrtain amount of local damage 
will be done, which niay be remedied by drainage — 
drainage to individual villages, to soil by water-log- 
ging, reh, etc.? — -Yes.' . 

167. Q."' Has, compensation within your knowledge 
bebn 'given to villages that have been damaged in that 
woy by canals? — ^No. 

’* 168. Q. You advocate strongly the principle that 
individual interest must in some cases be sacrificed in 
order to secure the greatest benefit to tho 'greatest 
number ; is it not .of the very highest importance that 
tho individuals so sacrificed should be compensated 
and compensated amply? — Assuredly. 

■ 169. Q., Is that principle generally observed on 
canals in the Punjab? — I cannot recall any instances 
in which compensation has been given. 

160. Q. I think in tho Punjab to some extent, and 
in the North-Western Provinces to a very groat extent, 
the mistake was made of bemnning with too lo'w water- 
rates and ’allowing landlords to acquire in the form 
of -rent a very largo proportion of tho profits of water ? 
.^-Yes. 

161. Q. And that practically our aJetempts to re- 
cover a substantial share of that profit have failed? — 
Yes, they .have failed, I believe. 

162. Q. Recent policy in tho Punjab canals has 
tended to impose full occupiers’ rates so as to lea're ns 
far as possible no undue profits to the owners? — -Yes. 

163; Q. The necessary leniemy which you must use 
on firrt' opening a canal is met by fixing full rates and 
giving liberal remissions?— Yes. 

164. Q. Does not the .Local Government receive 'a 
share of water advantage rate, - and none of oecupiers' 


173. Q. It is not always possiblo to spend the money, 
year by year. Supposing it wore possible to kcojt the 
canal income outeiuo tho Contract -and allow tho Pro- 
vincial Government to fund it on tho understanding 
that it must bo devoted to canal works, would that not 
be a powerful stimulus to extension of canal irriga- 
tion P — don't think it would bo easier than it is now. 


174. Q, I understand you find it different to get 
money for minor works and sun'oj's? — Yes. 

176. Q. And then iho improvements on inundation 
canals ; would it not have been posriblo to carry, tlieio 
out if tho Provincial Government had had nn irriga- 
tion fund out of tho income which it had earned from 
extensions? — Yes, if they had a fund like that. 

176. Q. It would bo a question botwcon tho Imperial 
and Provincial G'oi'ernmonts; if tho Provincial Govern- 
ment had such a fund at its disposal, would it not bo 
a strong impetus to canal, improvomeift? — Yes, .no 
doubt. 


177. Q. It is generally said that the indiscriminate 
uso of Water on lands for which thoro is not enough 
manure injures tho soil. Is that your experience?-— 
I cannot say that I soe any deterioration of soil in 
tho Punjab. I don’t think the crops on the Bari Doab 
Canal are any worse now than they were 10 or 15 
years ago. 


178; Q. Not on the lighter soils? — No, I have not 
heard any complaints, tliough there has been heavy 
over-cropping. Taking also tho Clicnab,,! cannot find 
that there has been any material deterioration, 

179. Q. That is virgin soil. In any case have you 
noticed or heard of deterioration owing to tho use nf 
water, where manure is not available P — No, in .the 
Swat Volley they manure considerably. 


180. Q. Do you think, as an Engineer, that if you 
were asked by a Punjab peasant to advise him as to 
the location of a well, which he intended to sink, that 
is to say, where ho would be likely to come to a hard 
or a soft startum of soil, thifc you could give him any 
advice worth having? — ^No, not without boring. 

181. Q. Do you think any Engineer in the- Punjab 
could? — T. don’t know of any. 


182. 'Q. Can you acquire that knowledge?-—! dont 
think so without practical experience ' of sinking an 
enormous number of wells. 


183. Q. Can you tell me the coi^t of a trial boriUa 
for a denth of sav. 40 to 60 feet ?— Somothmg smafi, 


Rs. 10 to Rs. 16; 


18i. Q. The Famiuo Code projects of tlio Punjab 
liavo boon j’ust rerisedP— Yes. 

183. Q. Wore you consulted about tbomP — ^To a 
certain extent. All the proj’ects suggested by the Exe- 
cutive Engineers enme through me and wore passeH on 
to tbo Bonds and Buildings Branch. 

186. Q. Arc there any irrigation projects included 
in themP — You can scarcely call them irrigation pro- 
jects; there are cuts off from inundation canals^ ividcn- 
ing banks of canals, in one or two cases clearing es- 
capes on the Western Jiunna Canal. I think the pro- 
jects will remain on the famine programme for the 
next 50 years. 

187. Q. Supposing you wore asked whcTcher you 
could suggest any irrigation works which woirld be 
of value. in exposed tracts, could you do soP — ^The only 
thing I couldT suggest would bo the digging of the 
Lower Bari Donb Canal; that means ot importing 
labour from famine tracts. X cannot suggest any irri- 

f ation wor^ in any tract in which there is likely to 
e a famine. 

188. Q. Do you know anything about tho parts of 
the Punjab ' where bunds are possible? — Noj tho 
correspondence on tho subject is printed. 

189. Q. (Mr, Hajaratna.) — You" suggest that the 
canal irrigation should bo restricted in tracts where 
a largo proportion of tho area is irrigated? — ^l*ro- 
vided tho wa'cer is wonted in other tracts. 


190. <?. Otherwise you would not restrict it? — ^Thore 
is no pa^icular object in doing so, unless yon restrict 
in order to prevent or counteract tho effort of water- 
logging. Otherwise X would let tho people have it. 

191. Q. Suppose there are ten villages which might 
bo irrigated, though not liable to drought, would you 
still give them water ?— I should like to distribute the 
benefits of irrigation fairly over tho whole of the tract 
oommanded. 

192. Q. What is tho object of giving i’c to a place 
not subject to drought? — it is best to give all a fair 
sbaro of tbo prosperity. 

193. Q. How 'Would yon restrict tbo supply?— By 
reducing the size of tho outlets or reducing the time 
for which tho water is supplied. 


194. e. In the case of l-harif would you exclude a 
certain area from the benefit of irrigation?-— I wouW 
not exclude a rartain area. 1 would give every tract 
ou equal share of irrigation. 

195. Q. But the_ effect would bo to reduce the quan- 
tify of each individual ?— Yes. 

196. Q, Would that not affect tho outturn?— No; I 
don’t think it would. 

■ 197. Q. If a field gets a EmalloT supply than b^ 
fore, won’t that affect the produce?— It- wont affect 
the gross produce. 

198. Q. If I get less water -won’t my ontturn be 
affected? — ^Yes, but somebody else null get the water. 

199. G. Still it would be ot my expense. Do yon 
think that would be fair?— Eminently fair. 

200. Q. How?— You have paid nothing for it; you 
have invested nothing in the canal. 

201. Q. X am paying tbo price of the wa'cer ®®d 1 
nun not getting a proper outturn? — Then you sfioulo 
not be charge'd a water-rate. 

202. Q. Supposing instead of on average crop of 12 
annas I get only 8 annas, what relief would yon give 
me? — In that particular case wo should probtwly give 
you none; that is a point On which the Revenue 
Authorfeies are not quite at one; it raises tho que^ 
tion of liharaba about which there has been a great 
deal of ^scuESion, widoh is rtill going on; we fiavo 
rules under which we give remissions in the case of 
total failure, but the rules don’t allow for the case of 
redaction of. outturn of crop. 


203. Q. If yon reduced the outturn by dumnisbing 
the supply?— ^ur rules don’t provide for that. 

204. Q. Should that not be taken into aewunt 
when you propose, a wholesale reduction? — I dent 
think the cultivator should be too grasping. 


205. Q. Do pen propose to exclude a cerlam area 
from irrigation? — We have nothing to do with the 
area ; suppose your share is 9 hours, you may do us 
you like with the water we give you; we cannot inter- 
fere-'with that; if we give you enough to inrigato <5 
acres and you c>tiVy put it on 60 acres, that is not onr 
look out ; we have no authority after the water leaves 
the outlet. 

206. Q. It practically comes to this that !>y letting 
in a smaller supply of water to the rayat ■you compel 
him to, reduce nig area?— but ^e' give it to the 


other than. We presume that whatever the rayat gets 
he will use to mature his crop and not spread it over 
too large an area and get an inferior crap. 

_ 207. By diminishing his supply you make it 
impossible for him to irrigate his crop effectively? — 
No doubt. 

208. Q. You say on certain inundation canals 
water should not bo supplied during the cold weather, 
what do you propose to do with the water so with- 
drawn? Do you jprdpose to supply it to other places? 
— Ao, to let it go down tho rivers. 

209. _ Q. Wliy ? — ^The Ithadir lands are better for not 
receiving it; the whole object is to protect the people 
against themsflves and prevent water-logging. 

210. 0. Are tho rayats not the best judge of that? 

—No. 

- 211. Q. You said that on tho Ghaggar Canal people 
would not take water in certain seasons ? — ^No ; on tho 
Ghaggar Canals they would not take it in a year of 
heavy rainfall, because they don’t want it; last year 
was a year of splendid floods, but tbo people did not 
require water. 

212. Q. In ordinary years they would take it?— Yes, 
but in ordinary years we have not got the water. 

213. Q. Have any experiments been made to deter- 
mine the duty of water, to find out if the particular 
quantfey of water allowed to a field affects the pro- 
duce? — cannot say. 'Ihe Bevenue AutEoritics have, 
I believe, made some experiments. 

214. Q. You cannot tell if a particular canal is 
doing its full duty or not?-rIt is d^cult t» say what 
is the full duty. 1 don’t think on any canals we have 
come to the maximum duty. 

215. Q. Docs not tho question of outturn come into 
that? — 1 dent tliink we are in a position to test the 
outturn ; the Settlement ‘officers may hare done it. 

216. Q. (Mr. Wilson.) — ^Speaking generally, having 
regard to the inundation canals in the river valleys 
of the Punjab, has not much money been unprofitably 
spent, and could not tbe present area of irrigation 
have been attained by a smaller expenditure of 
money? — Yes. 

. ^bose money has been wasted 

in this way? — I cannot say; in the old canals it was 
simply tho labour of tbe cultivator. 

218. Q. X den’t refer so much to old canals as tho 
canals of the last 50 years? — caxmot say. 

219. Q. A great deal of money has been spent nn- 
profitably there by private individuals or local bodies 
and not by Government? — dare say. 

220. Q. Could n’ct a great deal have~been saved if 
there had been a surrey of tbe land and proper pro- 
fessional advice taken? — Unquestionably tbe canals 
would bare been laid out on better lines. 

221. Q_. Is it not tbe case that the people were not 
in a position to get the surrey done? — ^They could not 
have done it themselves. . 

222. Q. Is there not still a very large area in the 
river valleys that has not been surveyed by Govern- 
ment P — I’here are some areas out not very large: 
there are some areas on which we are working of 
which we have not complete surveys. 

223. Q. Wo were told yesterday that a complete 
survey has not been made of tbe area irrigated by the 
hlultan inundation canals? — No. 

224. Q. Yon know something of the levels of tho 
country in tho Thai P — Yes. 

225. Q. And the parts that are under survey in the 
river valleys of the Punjab would not take very long 
to survey? — ^No. 

226. Q. You said the survey of the Sind-Sagar Tbsl 
would cost 6 lakhs? — That m a pure shot. I think 
the Lower Bari Doab was estimated for at 1$ lakhs; 
it win be certainly more tlmn three times that, prob- 
ably 5 lakhs. 

227. Q. Would that 5 lakhs n'ot be ample to com- • 
plete the survey of the river valleys of the Punjab? 

Yes. 

228. Q. Would it not be better spent than in a sur- 
vey of the Thai? — ^At present we are going to make 
only a- preliminary survey. 

229. Q. If you had to decide on your present know- 
ledge? — I would not at present advocate the detailed 
jBurvey of the Thai at all; and I would take up the 
river valley survey bit by bit as wo were ready to 
make a canal rather than complete the whole ot once. 

230. Q. The money would be more profitably spent 
than on the Thai according to your present TiewiP— 
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Mr. S( I cnnuol wiy; if Uh’ Siti(U.Su|{iir Cuiiiil id nradi*. it 
rrcaton. miglil bo inoro profllnbto lo mr\t<y it, 

, 201; Q‘ If you lin«l n roniplclo dotnllcd nitrvoy of 
tiio river voiieyH, wotiUl yt>u im in n to* H;»y 

whioli project itliould fir* receive ntteiil ion P—J tbtiik 
a delnilod survey would only ln>lp xu to innfjo the 
ennni ; only Ibo Civil ollicerH could sny wliicli won tlio 
most prontiRing, 

282. 'Q. Would not tbo Civil oflicer bo in ft beller 
poiotion to judge if ho lind the levels J'-'No; J ildnl: 
it is n (piostion of soil, RUb-soil witter, etc. 

233. Q, When you hove to prejuire n ncheine Jor n 
cnuivl, it! it not tbo ftrs'e thing tn ntnho n detnlled »nr> 
toy of the counliy P-— Yes, 

231, Q, Jh not your Iciiowledgo of the ndvnnlngei 
or disndvnntiigoR very vngno until you hii%-e the lei'etof 
— Y’es. 

t23S. Q. Also n» regnrils the iidvnninge of ninhing 
the ciinnl nt nllF — It might be niiwt iidvnntflgeouH to 
iiinko the ennnI, but ^ho IovoIr will not help you to 
dccido thfttj they help you to decide whether n 
is itossiblc, not whether it i« ndvnntftgeouH, 

230. C>. Whnt is the cost of the Ijower Jl.nrl Donb 
BChomo F— 332} Inkhs. 

237, Q, Whnt is the ultiiiinte net tirnfit on that 
BumP— it is At present cstiiuntcd nt 07 per cent. 

238. Q, Hop* long would it be before there was nny 
net protitF — 10 ycniu. 

230, Q. If you wore told Hint in the nexkten yenr* 
you would bo given n crorc of rupees for inundntion 
cniinls ns soon na you could hIiow thnt on nny BclH'inn 
Governniont n;ould recoivo n net profit of 10 per cent., 
coidd you not work nut n number of nclicntes iii«t 
would givo tiint proiniso, eitlier in improving the 
existing cnnnls or in other schemes F>-Vvr. ilui I 
would not like to bo tied t/i 10 per cent. 

240. Q. And the profit would come in iininedintctyF 
—Wo should iidc hnvo to wnit so tong ns 10 years. 

211. Q, Would not the incrensed return from im- 
proveinculs on inundation cnnnls come in nliiiost im* 
medintoly’ F — ^Yob. 

242, Q. Would it not bo n more profi'diblu linniK-inl 
trnnsnetion to spend n croro, if nvnilnbto, on bucIi 
iinpron'cmoiits which rrould bring in n not profit iiii* 
mcdiiFcely thiui on n scheme which will only bring, in 
10 per cont. ntier n Inpso of 10 yean?— I nm notBuro; 
ilioro nro such a number of uiiccrtnin itonn. Hmsil 
improvcinonts on inundation cnnnls would bring m n 
quick return, but wiint the return would he it is dilli* 
cult to say; nt present the rates on most of tiio iiiun* 
dntiou cnnnls nro so low thnt they do not proiniso 
wollj on tho' inundation ciiimls of tlio Indus wo don't 
geo tuui’ulniiii ue, l-o nil uere; on some i niinlH we only 
. get G niuias an aero. This estimate of tho Jiowor Bnri 
xioab Ciaiiiil i.s bused on tilings tbnt wo know, wntor* 
rate nnd cost of mniiitonnnco. 

243i Q. You meulioned thnt thcro wore several 
Bchomcs for improvomoiit of uiuiidntioii cnnnls. or tbo 
construction of new inundation cnnnls ready P — ^Ycs. 

244. Q;,lf-you svoro told thnt wlmlover money you 
wanted for survey in fluoli tracts would bo given nt 
once and for yrhichoror schemes you Could send up 
wiiiuii gave n nromiso of 6 per cent, net profit, could 
you not -proparo a considerable number of such 
schemes very soon? — Yea. 

246. Q. And tho expenditure would bo iinnnoially 
profitable to Government? — ■'OnqueationnWy. 

246. Q. Is there not a considerable complication in 
Bliabpur bocausp some of tbo canals ore Provincial 
and some Imperial P — No, I think there is no compli- 
cation becauso they are quite distinct; the Raniwnn 
is Provincial ; the only otlior Provinoiol canals are two 
on tbo right bank of the Indus. 

,247. Q, I moon complication of accounts; you hnvo 
to keep Boparate sots of accounts;. it would- bo simplor 
to have them under one hondP— Yes. 

■ 248. Q. You think it would bo nn ndrnntngo to tho 
Province if all tho Imperial cnnals were provinciiu- 
izedP— Yes; it is not so much a matter or accounts 
as that tho Province should got n share of tho bona- 
fifcs of irrigation, wliioli it does not nt present got, 

24D. Q. Do you think it is advisable to oncourngo 
tho increase of private canals?— ^I am strongly against 

it*. . . 

! -260. Q. of. District Board OannlsP— No« this 
is tho age of specialists, and if you hnvo a special do- 
partmenb to. do tho work, it had hotter, bo dono by 
that deportment- ~ ■ 


cnnnlls in ihn loweP 
pnrt of thu I imjijb Rliniild hn timlcr Iho ronlrol nf ibs 
irrigation J)i*jmrlnt<>nlF— V(< r. 

Ilf r-^J tIttiiK llint it l»t irmnrbiffinls * 

fwo .tbnl fjovenitiinil Mmiiltl 
cotiMiIrr llieim.elvis ri«i]ioiiftil.lo for aI] di-velopment 
of irrigntioii nil nloiig. tbo Punjab rivfr»?.-ym. 

2i>l, Q. Alight it not Ijo Advit.vble, n.i in thii ca»o' 
of {.aiinh, Vhfit tbo Irrigntioii Detintlnmut Kbouhl takn 
some iimiiiiil of well imgation nttil d«vi<lo;)fi thnt «!<■>? 
—I om not quite sure that limy nro in llm itamn enP- 
gory* mi rnnnU bfcnuiie yon nro not going lo wlmimi. 
ter ti well. 


«»«», 0. \So hnvo hml it in evidence llmt the oe.n- 
ftiintii nro oPten in <lifl>ciillir« no to where to mafc*» « 
Well hiid how U«A to make it; llmt help foiihl Im given 
O.V the line of lioring tooN and f-)i|K>rt n» to 

wlmn* tliev c'rtihl lie-it Iniild Ihoir we(l»; conJd not nffi. 
COM of the Jrrigntiort Jinpnrtmont give them ton- 
sideriible help in the mn'eter in fiiliireF— I thn't think 
we hnvo nny very specinl hnnw!e<lge fts to the lo-nt 
Bilf.'t; we could make imriiign or sink weIN for tbera. 
J uiiderjtOfHl you referred to tlm ftiJminPterin;: of a 
Well. 


ilW. Q. So, only to glie nlmt Ixdp touhl Im civen 
through the irrigntion DepArtinent F— -Vit. certainly. 

2‘'i7. Q, Tliern in no other De;iArtrnont of Clovern* 
inent tlmt could do it so wvllP—No. 


. 2.’i9. Q. Talking nbout the clfcct of wcir.t on the 
rjver level* Mow, you said that by deepening itiurd.t' 
lion cMimU you bad coiinteractrtl nny eJJect that the 
Weirs hnd on reducing tbo level of the water?— Yes, 

239. Q. Colonel Grey said tbnt n large sum had 
been spent in iialinwnlptir withmii any help from the 
Imcnl tiureriimefit. limi nnything U-vn done in the 
fiime Way at the ro-^t of (ioveniment to eouiitejacl 
the elTect Upon private inundation r.inn.'s or pnvate 
owner* of InmlP— Not to my knowledge! on the river* 
where we have weir# there an* very few private , . 
canal*; there is one in .Multan; wir weir has not , 
begun to ^nct there. 1 don't know if tho Multan 
owner ha* done anything in the matter. 


aaO. Q, ik> far notlilog has Ixmn done to counter- 
act the I'lfect of the ojieniiig of canal* nn the land of 
private owners not irrigated by Government canals; 
nnything thnt has lieeii done wa* at the expen.'o of 
the peopleP— J dare say. 1 have no krioadcdgo. 

2Cl. Q. About the ii-io of the snipln,* water, is it 
the rone that after the Jboliim Canal has been opened 
there will still lie a certain surplus of cold wc.athcr 
supply in tho joint Chenab nnd JhclumF — Un- 
questionably. 

2C2. O. AVould tbero bo a surplus in the JhelumP 
—Yes. 

2C3. Q. How do ytfti propose to ntiliro that surplus 
water in fiiluroP — I’rolmbly by tlic construction of a 
weir Boniowlioro nt tho head of the Afultan district 
to givo enriy ,niid Into wnteriiig* to the Clionnb series 
of inundntion cnnnls* 

261. Q. AVill thnt utiliro the whole?— I cannot tell 
just now; I don’t know whnt the. Volume \rill bo. 
Tbo Mu7.nirnrgnrh Canals would bp linked up. I don t 
know wiioro olso you could utilise it. 

265. Q. Would "it be a great advantage if you could, 
supply tlio Sidimni Canals from tlio^ Clicnnb? — -Yes. 
The Bidlinni irrigation is precarious in some years. 

266. Q. If you bad n weir here which held iip tho 
cold wcntlior-supply, would, thnt not givo you a supply 
in tlio Sidimni ?— It would hnvo to go back 12 miles 
(explained on map.) 

267. Q. Y^ou said it would bo dilfioult to take thn 
Chenab ncroas tho Deg; could you not take it across 
tho Ravi nt less expense?— Yes. 

208. Q. It is possible ns regards levels, if there is 
spnro wnto^ to turn tho Sirhind Canal into tho Iliwar 
district P— Yes, one great difficulty is the pohticnl 
difiioulty of carrying water through Rntinln. 

269. Q. And also into tho tract cost of that? — 
Yes. 

276. Q. (Mr. Ilibcfson.)— Woidd water ho available P 
•^Not without restriction elsewhere; 

271. Q. (Mr. irilson.)— Is there not excessive irri- 
gation in tho Ludhillnn district ?~No; tho porcontago^ . 
of ' irrigation is loss than in Fnzilka. ' 



272. Q. Is not well irrigation available P—Yos, 
Fazilka gets. a much larger percentage; tlicro we are 
irrigating 37 per cent, and up above not more than 25 
to 28 per cent. 

273. Q. You can at all events get a certain amount 
of water by -tiiking it from tracts whcro well irriga- 
tion is possible? — Yes. 

274. Q. Would that not bo .a better distribution 
of tho water — a moro widespread distribution of its 
benefit? — ^Yes^ I think so. 

275. Q. You spoke about tho Ghaggar Canals in dry 
years drying up, and in wet years carrying wiftcr 
which nobody wanted. These are extremes? — Yes, jjut 
that covers every year of our experience. 

276. <?. Is it not tho case tliat the Ghaggar Canal 
gives yon a better command of what water there is? 
— doubt if it will over bo a valuable famine asset. 

277. Q. In course of years you will bo able to make 
better uso of it. and it will no doubt be a considcrabio 
protection against famine? — ^Yes, whatever water 
there is will be made bettor use of. 

278. Q. Yon have had some expcricnco of counter- 
acting water-logging. A good deal of advance has 
been made in several tracts? — Yes. 

279. Q. It is not impossible to remedy water-log- 
ging? — No. In Kamal and parts of tho Bari Doab a 
good deal has been done. 

280. (?. On tho Clicnab Canal there are about half 
a dozen different rates; you are in favour of consoli- 
dating these rates? — Yes. 

281. 0. You aro in favour of differentiating the 
rates according to tho qualities of tho soil? — Yes, un- 
questionably. 

282. Q. At present wo have tho same scale of occu- 
piers’ rates 'throughout tho whole of tho canal area ? 
— ^Not quite. 

283. 0. Tho occupiers’ rate is a very low one for 
good soil? — ^I don’t think so. 

284. Q, Tho total demand is low? — Yes, it is low, I 
think, for tho best soil. 


, 285. Q. Thero are considerable blocks of land on 
whioh a higher rate id possible? — YeS.' ' 

286. Q. Wliat is the, effect of cultivation on poor 
soil and haying a high rate for the use of water? — Wo 
aro having difficulty in getting this poor land taken 
up. 

287. Q, And the, result will bo that a considcrabio 
area of poor soil will not bear the cost of cultivation? 
--Yes. 

288. Q. Tho value of water is greater on good land 
Ilian poor land? — Yes. 

289. Q. Is it not very advisable to first irrigate 
what good land is available and, then afterwards to 
try ns far as you can to rcadi the poor land?— Yes,' 
certainly. 

290. Q. You have quoted from a note written 'by 
Colonel Strnchey in 1867. Is it not the case that in 
thoso days the management of tho canals was in the 
hands of 'che Revenue officers; they managed the 
either; they worked the canals and the Irrigation offi- 
cer had no control on these inundation canals? — I 
think that ho had the same control as he has now ; it 
is a matter of history. Tlie management is not now 
wholly in our hands. 

291. Q. Not in Muzaffargarh? — We didn’t get 
charge of them till 1880. In the Indus Canals I don’t 
think there has been any difference. 

292. Q. Is it tbo case that the management of these 
canals is entirely in the hands of the Irrigation offi- 
cers? — We simply allow the water into the canal, but 
don’t know whero it goes. 

293. Q. You manage tho silt clearances? — ^But not 
the distribution of supply. 

294. Q. What Colonel Strachey wanted to do has 
been dono since 1867; is that not the case? — 1 am not 
aworo that there is any difference. I think the 
canals would bo moro efficient if we were in touch 
with tho cultivators. 


Rai BAnABCR Mata Dab, Extra Assistant Commissioner, Ferozepore. 
(Lahore, Sth Novemher 1901.) 


I. — Memo, by witness on inundation canals in the Ferozepore district. 

(Not printed.) 

Statement of progress on the 13 inundation canals of Ferozepore district ahstraeted from three statements 

which accompanied witness’ memo. 
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ll.— Extract from a report by Eai Bahadur Maya BaSf Extra Assistant Commissioner, in charge inunda- 
tion canals, Ferozepore, to the Deputy Commissioner, Ferozepore, dated Snd August 1901. 

(Not printed.) 


1. Q. (The President .) — You are Extra Assistant 
Commissioner in Ferozepore? — Yes. 

2. Q. You have charge of the Ferozepore Inunda- 
tion Canals? — Yes; I am one of the disciples of Cnlo- 
nel Grey. 

3. Q. Were canals begun at that time? — ^I-was 
, Tahsildar when the canals were dug in 1875-76-77 
under the supervision and guidance of Colimel Grey. 
I afterwards came to Lahore. When he returned 
.from furlough I was placed in charge by special sanc- 
tion of Government of India in April 1881. We start- 
ed with 70,000 acres a year and now we have come to 
S lakhs a year. 


4. Q. You say — "the only defect in the present 
^stem is fully discaused in my recent report?” — Yes, 
a Copy of the report is attached to .my memorandum. 
After writing my report one thing has occurred to mo ; 
I think it is a defect in irrigation; the people have 
taken so much to riCe cultivation that it has deterio- 
rated the land; we have even fiuled to discourage it 
by charging double rates. I would like to see tfiis 
'rice irrigation stopped first. 

5. Q. You are unhappy about the prospects of these 
canals? — Yes, now I see there is a prospect of dam- 
ming the river; the few canals above that point wiU 
bp benefited, but tho^ below it (a larger nniqbor) will 
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Bat g^er,; tre hare already suffered on account of the 
SahaduT ^rhma Gan» j vfo lose '16 days at the loginning and 
MOj/a Das. J® 5®^® ^ think it inoat essential that 

tueSo canals should not suffer. 

6. Q- What is the Mamdot Estate?— It is an estate 
under the Oourt of Wards— a belt 'of land, 10 miles 
long and 35 miles broad. We treat Mamdot just like 

irrigators, i:c. they pay the lachh 
or establishment rate and do their quota of silt clear- 
ance, etc., according to the irrigated acreage. ' 

7. Q. What is the arrangement on these canals?— 
buppose a man has irrigated 10 acres, and on his land 
the silt deposited is 20 cubic feet, we dOlstributo the 
wbical tiontonpi of the silt on the area irrigated; iro 

' tell each zamindar so much of your area line been 

irrigated, accordingly you have to dig so much silt 
and similarly we distribute the expenses of the estab- 
lishmeift on the area irrigated. 

8. 6. Is tho silt clearance done by the people thorn- 
stives; is it chher ? — We call it ddk handi. I condemn 
the use of the word chher. ^ Chher means that a cer^ 
tain number of men assist in doing joint work. Our 
system is to allot a fixed task 'to each. If a man fails 
he pays double. 

9. Q. If a man did not wish to dig and said here 
is Bs. 20 instead] would you take it'P— Yes. Now-a- 
days a man often does that. We do not charge him 
double if he pays at onoe. 

10. Q. What is the establishment? — I am at the 
head; acting as Superintendent, I have general con- 
trol over both canals and Mamdot. I have an over- 
seer also besides the Assistant Superintendent aud 
the Canal Tahsildar. 

'll. .Q, Now your system was begun in very ex- 
ceptional ciroumstances ; Colonel Grey devoted a 
great deal of time to it and so have you. Could you 
reproduce a system like that elsewhere? — No, 


12. <3., What docs a man pay you for his water? 
Ho pa^ only the cost of the extra establishment at 
about four annas per acre. at 

With regard to what you 
d‘|«>wragon>ent of paddy, what is your 
rate for paddy?— Government charges Re 0-12^Tinr 
acre. I charge about Rs. d-8, i.e., double charge in- 
cluding the establishment rate and silt clearance. 

14, 0, Why do you. wish, to discourage -rice cultiva-. 
tion?-— Because I _ think, it .ndt bnly deteriorates the 
land, but it dptonoratos tho men. We Punjabis are 
chappatimmchers and have always boon soMiois, If 
wo take to eating soft noo, our hearts also will become 

16. 0. Does yoiir paddy require constant irrigation? 

YoSy at Igos^ for threo months, tho thing is a loss, 

time our canals 

stop; It IS only green fodder and this tho people rut 
down and soil in tho bazar. . 

16. ©. What is tho proportion of tho outturn as ' 

compared with other mops?— It yarios; if it is a good 
crop, ifc worth !Rs. 50 an acre; if it is bad, it is 

not worth fifty annas; for c7ian or judr a man inll ' 
got Us. 26 an aero, but that will ho sure. 

17. Q. If you have no remission for failure of rice 
crop, will that check it? — Giving no remission woi^ 
check it. This cultivatioq is a, great temptation tdthe 
zamindar; if his rico crop fails, he sells tho fodder, 
ploughs up the ground, and sows gram wBioh produces 
Rs. 16 an acre ; and as there is no charge of any kind ' 
on such crop, tho zam^mtlar is tempted to run the risk, 
i.c., if the rico crop‘‘^is matured, as it sometimes is, 
then ho gets his Rs. 40 to Rs. 60 per aero; and if it 
fails, the cultivator iftilizes the green rico as fodder and 
oultivatM rahi on tho same moisture with the. help of • 
well irrigation and has nothing, to pay. 


Ur. J. 
Wilson. 


Hon’ble Mr. J. Wilson, O.S.I., Settlement Commissioner, Punjab. 
(88nd October 1901.) 

(I). Note on the means of irrigation of, the Dower Dari Doab. 


The rivers of the Punjab after they debouch from 
the Himalayas on to the great alluvial plain of Norich- 
ern India, all bend to tho westward. This general 
trend is possibly due to the effect of the rotation of 
the earth from weSi to east. - At all events it has been 
going on for centuries, and there is ample evidence 
from the records of the past fifty years that the west- 
ward tendency is still in full force. One result of 
this action is that the rivers have left behind them 
on their south-east bank wide valleys of compara- 
tively I’ow level, the result of recent alluvial -aopb- 
sito in the abandoned river channels, and that they 
' are cutting into, tomparatively high land on theit 
right or north-western bank. So that it is generally 
easier and less expensive to conduct the wrfeer of a 
river for purposes of irrigation on to the land on the 
left bank than on the right bank. Another result is 
that the Indus, tho most western of the Punjab ri- 
vers, .keeps dWsely to the Sulaiman Range, which 
bounds the Punjab on tbe west, and is separated from 
it by comparatively ^high-level alluvial land, formed 
by the detritus from that Range; so that there is yeyy 
little land to the west of tho Indus which can ho irri- 
gated by canals from that river. The ouljr use th w- 
foro that can he made on a large scale, for iraigation 
purposes, of the water of tho Indus, is to irrigate J>y 
its means 'the Sind-Sagar Doab tract lying to the east, 
and there’ is ample water in the Indus alone Ip if ju- 
gate all that is irrigable of that Doab. Similarly, the 
Jhelum river canndE be used to any extent to irrigate 
the comparatively high land on its right bank, ana it 
is now being utilized to irrigate the Jaoh Doab lying 
on its left Imnk, and will furnish an ample supply for 
the irrigation of that Doab. The Ohenab again has been 
simiWrly ntilized to irrigate tho Rachna Doab lying 
Vm its left bank and will supply snflScient water to 
irrigate the whole of that area. The Ravi also now 
irrigates 'the' npppr portion of the Bari Doab on its 
left bank, hut it does not furnish a sufficient supply 
of water for the irrigation of the lower portion of 
that Doab, Similarly, the Sutlej by means of the Sir- 
hind Canal irrigates a portion of the yati; dry tract 
south and east of its valley, and there is a ronsider- 
ahlo area of irrigation from that river on tho same 
side by means of inundation canals in Eerozepore and 
Bahawalpnr, while tho canal irrigation on its right 
bank is comparatively insignificant. 

There is still a largo surplus supply of water in the 


Sutlej, especially after its junction with the Beas, for" 
a fni'ther great development of irrigation, and in 
accordance with the system hitherto pursued- in deal- 
ing -with these rivers this .supply should be utilized in 
extending irrigation to the . desert conutiy to toe 
south-east, where there is a vast area of good soil 
available for cultivation. But, contrary to tho general 
rule above described, it is now proposed to utilize this 
water in irrigating the Lower Bari Doab on the right 
bank of the nver, against what may be called the ^n- 
eral slope of the country. This will not only deprive the 
desert, country to the south of any chance of future 
irrigation on a large scale ; but will leave' unutilized 
the surplus -waters of the Chenab and Jhelum. . These 
rivers- will, after supplying ample irrigation to the_ 
Jncli and Rachna Doans, still have a large surplus of 
water available, which cannot be used to irrigate tbe 
comparatively high land, of the Sind-Sagar Doab 
Thai and must run to waste nnless it is employed -to 
iiTigate the Lo-wer Bari Doab. In order to do this 
it most be carried across the Ravi, but this can pre^ 
sent no great engineering difficulty, as tbe Ravi is 
not a largo river ; its channel is often dry in the win- . 
ter, and it would be easy to control its floods in sum- 
mer (reduced by the amount taken into the Bari 
Doab Canal) by a weir which would divert them into 
the canal crossing the valley from the Chenab, 
or pass them on do-wn its o-wn channel: Even a high- 
level aqueduct across the Ravi would not he impos- 
sible. This -would leave the whole of the -water of -the 
combined Sntlej and Beas available for the irrigation 
of the great triict.to the south-east, which must oth«r-j 
wise remain for ever a desert. 

I recommend therefore that an inquiry be under- 
taken its to the feasibility of constructing a weir across 
the Chenab river below i-ts junction -with the Jhetam 
and taking out a canal, from that point across the 
Ravi Valley to irrigate the lower portion of the Ban 
Doab in the' Mooltan district; and that the expen- 
sive Lower Bari Doab project of a canal from the 
Sutlej -be held in abeyance until this scheme' has been 
examined. 

It might also he found possible, a-E some future tim^ 
to extend the eastern branch of the present Cmenab 
Canal across the Ra-ri higher up to irrigate that por- 
tion of the Bari Doab which lies m the Monegomoty 
district. • . ■ - 



Jt. — Xoic on the Irrigation of the. Hirer VaUcya of the Punjab, 


When ll)C I’linjnb cnino under Hritisli rule, lialf n 
century ni;o. ll'o only ennals of any iinportnnco in cxis- 
tcnco wvro (with the exception of (lio Western Jumna 
Counts which is outside the Jhiujiib proper) the 
inundation canals in the extreme south-west of the 
i’rovim'e wliich liatl been drawn from the rivers Sut- 
lej, Cliennh and Indus to irripato 'die comparatively 
low land in the valleys of (ho-e rivers. The niinunl 
rainfall rapidly tlecreascs ns the distance from the 
llimnloyns to the south-west increases, nud soon a 
roue is reached below which eultivatioil hy means of 
the local niiufidl only beconies extrinuely pri'carioun, 
AcconliuRly cultivation was then, in that part, of tho 
I’rovince, confmod almost entirely to tho valleys of 
the rivers, where it eoidd be carried on by menus of 
the rivor-lloode. of these small inundation canals, or 
of wells. The population aKo was to a nreat extent 
contlncd to the neisddiourhovid of the rivers, whilo 
the doabs or hinh-lyiuK alluvial tr.acia lirtween the 
rivers maiutaiued only n very scanty population who 
fub*-isti'd mainly on the pr.HluA' of llieir flocks and 
iiersl*. 

Tho inundation canals had been for the most part 
excavated Iw tho irric.ators themselves under tho en* 
courajtemeut. of the local rulc-s, and were annually 
cleared hv the lalmur of the irriimtors. orpnnis.Hl by 
tho ruler 'of tho day. When fir-t the llritish Oovern- 
ment tool; over the country it faih-d to realtso the 
need of aidinj: the people to luaintnin thexe canals, 
which he;:nn to t.all into dixiypair: and it wi^ only 
nftor irrirntimi cult ivi\t ion liml fnllon on coti* 
sidfrablv that ihe necee-ity of tlnverniiienl interfer- 
ence w.as realise;!, and the mnnnp.omout of these canni.s 
was taken over, fir-.t by th- nepiity C<«umis«ioner and 
afterw.vrds by the Irrinatiou Hepartment. The cb'.ar- 
auces continued to be done by the -.rnir-ators with 
their own lalmnr, but it was on:anise«l by the ofTicers 
of Govenimeut. .\s the canals had been constructed 
and Were luaint.vinetl by the irrifi.ators ami not at the 
direct expeme of tbe State, they were leokfsl upon not 
ns State canals, from which the State couM dr.vw any 
direct pront, but ns in a i><>n‘e owned by tbe peopio 
themselves. No elmree was made by Govennnenf for 
the use of the water: and an no direet income w.ns nv 
ceived by (he Slate from these canals. Government wan 
verv reinctnnt to expend nny money on their extension 
or improvement. Their mana}.:emeiit has lieen preatly 
improve;! in the last thirty years nmler the control 
of the oflicers of the Irriftation Department. Imt it 
has always been dilTteult to oTdnin money to spend on 
them, and many oliviou«ly desir.nlile improvements 
have remained in nbeyniin' for that roa'on. 

ArranRemejitn are now in progress for aliolishinc 
the old .sy.sti-m of liavinj; the c:uinis rieured by the 
irrirfttofH itiul for iiffroditniitJ wfiftt iR 

row'nimost the universal system elsewhere (except on 
rcrorepore) of liaviiu; the canals cleared and mn:n- 
t.nined cntirelv at the expense of the St.ate, wliicU 
will derive an income from cash rales levied frrm 
(ho irrieators for the us-e of the water (occitn.crs 
mtest. The ehnnRO of .swlom is now lieiiiK cnrri.Ml 
out in the MooUan district nmler the orders of the 
Governmeni of India and proposals Iiave been submit- 
ted for effectiiiR a similar ciiatiRe in the Mnr.alTaritarn 
district. The tiew occupier'’ rates hns-e been fixed 
at a low pitch, in (be first instance, cbiefly because 
the rent swslem tif the eoiiiilry had hecoiiie esfahlisliwl 
on the basis of the nislom (hat tho tenant should 
snpplv the Inhmir required for the auiuial eloarance of 
th" canals, and to have suddenly charped iwiipiers 
rates appreciably liipher than the cost of tins labour 
would liave disturbed tlio cstablisheil vy-tem of rents, 
nud the whole relrftions between landlord ami tenant. 
The rates clmrped have llierefore boon calcnlnted so 
as to inerelv cover the ncliial co.st of auiinnl clearance 
and m.-vinte:iiance of the canals, and there will bo no 
immodiato direct profit to Govenunent from them. 

It has heen decided hy the Government of In<ha 
that in tho case of those in- 

FfcrrtaTT toUi(« OMtrnniMii nndation canals tho Msmil 

ot l-i!l«. I’.V principle should bo acted 

wpon I'*”'*' ‘t**® * ocenniers' 

’ ■ ' ’ rates should ho perfodically 

re-examined, and if doomed advisahlo/ cnhaiioed with 
the object of secHrinp. as far ns possible, a far value 
for canal water; and tlia.t future 'administrations 
should not bo in nny way debarred from takinp wlmt^ 
ever rates may be considered by tliem to bo fair and 
recoverable without opprc.'sion from tho oeoiipicw. It 
is, however, to be lioped that tho_ rates now fixem will 
not ho raised for some time to Mme, ns the chanpo 
now introduced is oiio which will radically alter the . 
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system of canal nnd rcvoniio administration, and as 
nny cotisidornblo cnlianccnicnt of tlio rates would fur— 
tiler disturb the relations between landlords and 
tenants, nnd possibly require a reconsideration of tho 
land rcvomio nsso.s,smoiit. 

In tlic incantiino these canals will bring in prncti- 
rally no direct profit to llio State. Tho advantage 
dcris'cd by the Slate from them is represented by tho 
land revenue charged on the cultivation which is 
made possible by tlicir inaintcnanco, nnd an indirect 
credit of land rcvomio is allowed to tlio canals on this 
account. Should the canals bo neglected, tho income 
of the Slate from land rovonuo will fall off. Should 
they bo improved nnd extended, the land revenue will, 
timler the sy.stem of fliicluiiting assessment now gene- 
rally introduced on tlicsc cantiTs, bo enhanced. It is 
tlicrcfore to llio pociininrj' profit of tlio State that 
it shnuld expend money on extending and improving 
llicse cannN, nlthoiigli tho accounts of tho Irrigation 
Department may not show a direct profit from the 
c.xpcnditure. 

Tlicre is still a difllcnlty in obtaining money to ex- 
pend on improving tiic.so canals. In recent corre- 
spondence which arose from a remark of tho Deputy 
C'Aiiimis'.ionor, Dcra Ghaxi Khan, wht> reported 'chat 
the are.a irrigated from the imiiidation canals in his 
district had fallen in four or live years from 200,000 
to below 170,000 acres, and that the people considered 
this (o be due to want of attention nnd insuificient 
fxpcndftiire on tlio part of Irrigation Department, 
the (Miicf Unpinecr explained tlio existing system as 
{cllows 

" I'uiida for the extension, improvement and main- 
tenance of the canni.s nnd cinlmnkmcnts are all in- 
rlnded in Imdcrt head ‘13— Imperial Minor "Works and 
Xavigntion." No distinction is made by tho Govem- 
iiient of India between capital nnd revenue; a lump 
sum grant is mndo for the working of the Imperial 
cniitils iiiuler (his head n.s funds can bo spared frpm 
the general revomios of the country, and it is distri- 
1 uted by me amongst the various canals nnd to c.ipital 
works or iimintenniice a.s seems advisable in tlio gone- 
r.sl interests of the wliole canals in tho Province,” 

This is bad finniico. If it can bo shown (ns it often 
can) tiint the expenditure of a lakh of rupees in ex- 
tending or improving an inundation canal will bring 
in an incrcascxl net income to the Stafe" (whether in 
the form of occupiers’ rates or land revenue) of more 
tlinii 10 per cent., that lakh sliUiild bo immediately 
fnrtlicomiiip; but it cannot be got, while there is no 
diflicully ill getting lakhs of rupees for expenditure 
on an extension of a perennial caiial.^ -Apparently the 
reason is that no Capital .‘Vccoiint is kept for these 
inundiitinn canals, and this prevents the Government 
of India from seeing that it is ns much a profitable 
expenditure of capit.al in the one case as in tho 
other. I (rust that sonif'cliiiig can be done to make 
capital fiimls readily available for all extensions nnd 
improvements of these and other inundation 'canals 
wliicli can be shown to be a profitable investment of 
St. ate capital, whatever be tho form in which tho 
I'xpenditiire nnd income bo sliown in the public ac- 
counts. ’Ihe remedy seems to bo'to allot every year 
from Lo:in Cnnitnl a snbstant.inl sum, s.ay, ten lakhs 
of rnpco.s, to be expended on constniction. cjrtension 
nnd improvement of inundation canals. If, in order 
to attain (his end, it is ncee.ssaiy to open a .Capita! 
Account for such canals, thi.s should bo done. 

But there arc other than merely financial considera- 
tions which render it incumbent on Government to 
devote more nttontion to the maintenance of irriira- 
tiori in the river valleys. In tho early days of British 
rule it was soon soon that tho resources of tho Province 
could be greatly improved by drawing water from the 
rivers and spronding it over the thirrty land. District 
officers mndo spasmodic attempts to arrange tlio con- 
struction of inundation canals, and in many coses 
tlicse wore biglily successful. TJsualTy they were con- 
Btructed, in the first instance, at tho cost of individuals 
or local bodies, nnd it was only after they had proved 
ii liniincial success that Government stepped in and 
took them over; and oven now that some of them; for 
which (japital Accounts are kept, show a net profifof 
over 20 per cent, per annum, it is difficult to get 
money to expend on their improvement or on the con- 
stniction of similar canals elsewhere. Tlie money and 
tlio engineoring skill at tho disposal of the State have 
been to a largo extent monopolised by the great 
schemes for the construction of the perennial canals 
which linvo proved so great a financial success and so 
great a boon to tho country. Tliese canals have made 
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iijpossiblo and liielijy profitablo to cultivato tlio great 
and tracts whica formerly irero only reiy sparsely 
inhabited, and which now support a largo and pros- 
perous population. But this lias been done largely at 
the cxpciiso of the inliabitants of tho 'river valioys, 
where tho population of tho South-West Punjab was 
formerly concentrated. The abstraction of a largo 
proportion of the water from the rivers on which they 
were dependent has atfccted injuriously tlio working 
of the inundation canals, tho spread of the river-fLooda 
and tho level of their wells^ and therein has directly 
impaired the means of irrigation available to them. 
Tho pasturo lands to which they used to send their 
cattle have been occupied by alien colonists. Their 
tenants and labourers have been attracted away to tho 
more easily cultivated canal lands, and 'their villages 
aro deserted, their wells are abandoned, and their 
cultivated lands lie waste, it is true that the general 
prosperity of tho country has been enormously en- 
hanced, and that many of tho individuals who have 
irrigsftcd from tho river valleys £o the canal-irrigated 
uplands have improved their condition. But they 
have in many cases only been driven to migrate by 
tho gradual imporcri&bmcnt of their inllagcs, duo 
directly to tho action of tho State, and those of them 
who havo clung to their old homes have scon their old 
prosperity wane, while their more fortunato follows 
on tho poronnial canals havo waxed fat. More espod- 
nlly the owners of tho land have seen their tenants 
leave them, their rents decrease, and their income 
from thoir lands rapidly diminish. Some relief has 
boon tardily given them by a reduction of the land 
revenuo or by introducing a system of nasossment 
fluctuating with tho area of matured crop; bat it is 
poor consolation to a man who used to get annually 
Jls. GO not profit from his well and pay Rs. 20 of this 
ns land revenuo to tho State, when ho sees his well 
abandoned, to bo relieved of tho payment of Rs, 20 
due to the State, and to bo loft witliout tho surplus 
of its. dO which lielpod to support himself and 
bis family; or to a peasant who finds it no 
longer possible to cultivato his holding, owing 
to tho failure of an inundation canal, to ho 
told that ho need no longer pay tho land rovmiuo duo 
on fields that produce him absolutely nothing. Somo 
compensation'has been made to tho ownore of land'on 
tl»o itnvi and Cbenab for tho injury done them by the 
opening of tho poronnial oanala by giving them grants 
of land on tho Chonah Ca^al, but such grants can no 
given only to a small porefeiitago of tho sufferers, and 
most of them remain uncompensated. 

What 1 wonld urge is that it is tho duty of tho State, 
when con'tcroplating tho construction of a iroronnial 
canal, to consider its effect upon tho inhabitants of 
tho r/vor valley lower down, and to provide, so far as 
peasiblc, for the maintenance of thoir present pros- 
perity, One of tho best means of doing this is to giro 
'them, in their existing villages, a slioro of tho irriga- 

Chtei Ertirtet’. Sou tion from tho perennial canal, 
Xn.xxir.dtteamhJaBC and X am glad to see that this 
i!Wi, 81 0 * JfoiM. principle has now been adopt- 
ed by Government, and that irrigation from perennial 
canals is to be extended as far as possible into tho 
river valleys, duo precautions being taken to prevent 
wafer-logging. Another means is to ^provide new 
heads for existing inundation canals higher up tho 
river, so that tho present command may bo main- 
tained when the total supply in tho river is diminish- 
ed by the opening of tho perennial canal. Existing 
inundation canals should nUa bo extended and im- 


proved, md now inundation canals mado to provida 
means of imgatjon to village lands, and enable the 
owneiB to Imep riioir wells going. A now scheme like 
the Lower Ban Poab project should not' bo sanctiohcd 
until a complete survey of tho river valley below tbs 
proposed weir has been made, a thorough inquiry into’ 
the effect of tho opening of tho canal on tho 'river 
valley lower down earned out, and-'provibion made 
for remedying so far as possible the injury to the in- 
habitants of that valley to bo anticipated aa the effect 
of the opening of tho canal. In the cose of canals 
already constructed a similar inquiry should noy be 
instituted and all possible remedies applied, the co-t 
being added to the capital Cost of tho canal. 


I anticipate that the process now going on will con.' 
tinub to develop, and that by degrees a great poition 
of the waters of tho 'Punjab rivers will bo'divortcH 
by successive weirs on to the Doab uplands: but there 
is no good roason why tho cultivation or the river 
valleys should bo abandoned, and there will, always be 
a largo surplus of water in tho iiood season which will 
not bo required by the perennial canals and i^hiclt 
could bo utilised by means of inundation canals for 
tho irrigation of tho low-lying lands near the river, 
beds, which it would not bo convenient or advisable 
to irrigate from 'the high-level perennial canals. .Tho 
construction of inundation canals should therefore bo 
continued alongside that of perennial ranaU.'- It will 
still bo in many cases ftnanctally profitable- to the 
State, but oven where it cannot be shown to bo so, it 
may often be advisable to mako such a canal in aider 
to treat with justice the rivcr-sido'population. X be- 
lieve, however, 'that there are many tracts in which in- 
undation canals can still bo constructed which will 
bring in a substantial direct return on their capital 
cost. Nothing has yet been done in tho Indus river 
valley in tho Oora Ismail Khan district, though tho 
niMgbbouring district of Muaaffargarh is well supplied 
with inundation canals. Hardly anything has been 
done in .Thang district, though inundation canals have 
boon worked with great success in tho Bhabpnr dis- 
trict ahovo it and tho Mooltan dl^rict below it. 


hfy rocommondations aro that a duo proportion of 
the capital and engineering skill at the disposal of 
the State should he expended itrti 'the improvement of 
tho means of irrigation in the river valleys, and more 
particnlarJy thab^ 


(1) a grant of ton lakhs of rupees should bo made 

annually from Loan Capital for tho con- 
struction, extension and improvement of 
inundation canals, apart from the amount 
required for the maintenance of tho exist- 
ing irrigation; and that additional funds bo 
made readily available for capital expendi- 
ture on such canals if required; 

(2) a oomploto survey should at once bo under- 

taken of air tho river valleys of tho Punjab 
river by river, with tho view of dotormin- 
ing what can best bo done to maintain 
existing cultivation, to restore abandoned - 
cultivation, and' to provide facilities by 
means .of inundation canals for tho im- 
provement or oxtoiyshn of cultivation ; 

(3) tho Sind Sagar Boab Canal ho loft to a future 

generation ; 

(4) the Lower Bari Boab Canal project bo held 

in abeyance until tho inquiiy now advo- 
ciftcd has been completed. 


7/1 . — Able on future Irrigation Policy in the Punjab. 

them during tho loat year having been 4,155,000 acres, 
or just short of the 4.244,000 acres imgated by Sfafo 
canals. Irrig.ation from wells continues to develop 
steadily as wilt bo seen from tho Sgares for the last 


The following statement will give some idea of tlio 
development of irrigation in the Punjab since 1863. 
Petoilcd figures are not nvnilaWo for an c.srlicr date. 
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J hot. While me cuitivncca area iiai iji mv «</ 
created by per cent., the irrigated area has in- 
Vf<-a»/yl by 7,0 per cent., and tho area irrigated by 
eaesls bat qnsilniplod. One-tliird of fno cnlci- 
ratetj area is protected by irrigation. 

FtTUtfs bare f,/'en sApanitely given showing tlio 
rspH ijerelopmcht of the State caaalr. It i* to bo 
also that wells are eiill one of mfist im- 
pt;rtan*. means of irrigation, the area irrigatetl from 
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555 iko yoar in’Ivstv. lliit i55tv*055Ty nojjs nim rfioxo n 
{*< ■ r-'. ''.s 1 5 ittcro.i»o, tin* iiumtK'r ^o 

linritit: inrroar'sl from 
i:, to v*7r.,tK>'» in or br 

l{:o cvHt of n oiry mx-U tarii** 5‘ory tntich 
f.(\*orxi»!5jt to tin* ili'j'tJs to 5t!\tor atn! tJio cliaractor of 
tbo tia'xT.'.ry, Imt it v.55s*\ sworn;:.* jst Im'-t It* ttito*. 
.•ot?)nt sst tlit* !n'{ to<5 yoars tljo p.-opj.* of tJio I’tininb 
nsti-.t ha\5' nU*‘.it Itn. J.ri'.'.tKt.l***'. or, ».ay, n 

nnllu*'.'. •torhns sst too <**5'A?ntr'.U't5 c*| jsinv noUn or 
ibo jri'J'nir of oM »'5!<*. (rt-MiIo* *,vbn? tlioy *jii'nt in 
sr.aitMaitiitTt: tko o'.lt'-r or usoro j*it smrkitsc 

onUr. ‘lin* 5:5« »•:* capst.-.l rxprntHtttri* t.ss tssn'onry 
tiof!* nil*::.* (sf on av.'r.>j;<* «if ^iat.**-,*) I..5,)i* prr atittMm, 
55* not*-' t!int li'*!}* l:n-. |.o.'n j'isrft |.v (Jororw- 
i;'.r*it toviar*!* tJis* 5\r. at 5lo\r!ni>tss5 nl «<( \tril trrf,;n- 
tn'.fs, Jri>!t5 5jliic!i tt l-tiojit* ••o n.tnji iJirt-rtiv ami 
ssivlssx-vtJy. I'roRs n | hato ha.l isiaii.* nrit 

rvss--; • 5 aW J JM-n; tin* Antsttal Itovrntio 

, ’ ” ‘ I.’i port It njipfari tkat d'ltitn: 

t-o <a*; y.'.ara t?.,* t,:;aj ‘lists a.iiaiii'*! ilsafor tti>' 

La::-.! laiprosoim-tst Art J!*. M.-r.* tii.ats 

! fjf i'f till*' liliilt JiAS'o niIvA;st'*'.| r,i rs»*o;5i*!\ s»ii 

t?.i- I I'.i i.al' IV.'ial to < t;at>l.* ’,1.1 :ti to pay (!;<• pro sft\t» 
S-asy rX| o::*f's of ?iir5.y, 55 CrtU*! rss.'t st»n, 
»*•“- Ati'l t?;«' r.r*.-.;.*! toh a*,'r.-.! r.rU lo-s* 

'!r:::t.-r.'l s.-nnot liaio tas.rp. itOioti-.l snsr. lakh a 
;.,'.',st:jt tl.r ‘••■s.t.'oa Jnl;’.* a \iar Lv tbo 

p«*ip!o •••1 s,{ sir”* y'ti.r.-svt-.r, iss tit"'-" 

* yf.T* *l-r to!,-.* mv.t'SSSIt «‘f pJilsi'pV soit-tanihni: 
nti.vr t’irt Art !iS* rsvan-.*} fia'at it*. lo.Jl'.tJ:* 

to It*, l.'t.-flV* tii.i.5' It-. linvo l-**-5t i*fit!«-n 

<'?! as tfrcf'.); ‘-rat V asi-l t!i,. ts-tal tian'tsstl »*a!s*-il ftt 
intrT<'-t i* It'. 7, *-5. **'7, S'*tl!at npparrtttly t!:r tcmiw 

at-r*'SJt.t 'ti.rid'* a*. <t.’!io5v:~- 

iU. 

Irt»ri->t r'f-wv"r‘“i sn i):'' ? yr.-.r* . . 7.'*3.*''7 

ft-Uiiu 5i»stt*;i I’tl so. irn'>i5<-ralto . 
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rr .-.n s.5<rn;".‘ <1 1!*. J’7,V.‘il prr r.tititstis, tsisir’i Ktt-rj 
n ps r.-o Sst of ti5 5-r 7 t><r o-nt. on tKo nvora.-;" «'ttt* 
5-1 Itii, |;!,5>‘,7f7. A* tJ;*' loval tJtnornnn Sit 
piij-". < -'ty 3} f>*r t'otit. t** tl." toiM ststisonl <ij Italia on 
rnsa* birfr-nr-J tn I**. r.<’.v.'inf*--4 utai.r t!ii» Art, it 
i*j.'A"n si <5itr— t ptt-;'.! out of it-s ij.osay-li-a-l* 

i«t* l"-;*;ta". tsst.Vr tlu* )<-.nl, l-r*itl,'* tl.<* pT'-nt Its- 
sjito-n r..lvr.t,tsi;<-. it sl-’MVi-i front tin* i*\t<'S:"-i<i;t of W»'U 
irtijtatsn:), A'-iot-litiC to tl-.r- ja-.-io.tSil. fijritiA’o^l liy 
iVji* A'-'i’-tasit ifarritarr to tJovorntsa-r.t, rn-.attr-.al 
I’opartsis. ?:!. lla* S)ot {'iiiss li> t!;«- J’r*)Vittr;aJ f>fj5-"-r«- 
nsi-tii frotsi ti.o'o loan* l.a* l»-o!5 It*. !<•,<►*'• p'-r asintssst 
OSS tl.o ;s5i-ra;'<* i*f t!;.' la*t «';5'\r55 y<'ar<. Tin* «-i5» 
ttitsrsiprn-.'-nl j‘ito;i by tin-" jivlrant*-. i* nut, l-.osv. 
*ror, M far c'f any t'ti-T.t sssip'irt.vi"". f'rom f-tnio- 
5«5-r*,. XJCVfl atti-rhoii tn tla* Aniitsal l.asvl Krvontso 
Itojsort St appoar* that <Iiirins tin* la*t t**!i yv-ar* only 
lira- 5*.*n< 55 Ota* liinilo niiU !.**'> oM sisior ropair<-d 
5*sth (bi> ftsil of ai3v.-tnr<-a sitnJos; tlio I.asiil Itisprotj** 
issr-sst Art, islislo, ss*. silna'ly »a:(l, ilso latnlotvts'-r* its 
llist period ctisi'tractO’t or lirtiiipht, tttto is*t* Stl.OfK) 
nsa*/)nry tso!!*, or J5 tiissc'. at jtiasiy at \roro astlctl by 
llso fitato. 

The proro-:t of {•.ranting n'lvatiecs 5)ntl(-r list* Lassjl 
Jsnprovossu'sst I,«afst Art lint boon TOniiilrnsbly timpli- 
lifai of liito, but flio act-ossntt aro Mill Voty' itijiiplicalod, 
Intt-SY'-t it t-lmrut'd at til jn r rent., and it'is ilioiiKlit 
ttf'cr-'rary to la-op nn (-lalwiriito acoosint of n-iiay-inositt 
of pritsriplo and iiif.'re*t su-paratcly for carls inrtal- 
Iitctit, tvbich co'irii*<’S tin* btirrosvor sUld 5*xtr.a 

labour to till* ollit-isilt coiiconii-d, Tliit it one cats':? of 
tilts iiiipopnlarity of Land liisiirnt-cinonl lysasss ; otlior 
c.isitrt aro tlsi* iliinnsUy in j’.cltinp it loan «-hicli is 
•rotiictiniPs casi*od by tlii> wnallno't of tlic irrant iiindc 
available year by vonr for llic Vrsn'ince, and Iho Ictry 
of GJ pcr'ccnf. inlor'-at, tvliicli, tIiViti)'1s Ion* n-» com- 
parca trlth (lie ratot actually charKi-d by pnvisto 
istonev-leniiers, sounds Isifili to tlie borrower wlss-n ho 
is told 111* 55 ill bare to repay slnublo the amount ber- 
rotrod if tbe inttalmeists are sjsrcad oter 21) yearn. I 
tvnttld invite iilteulion to tin' ealetiiatiisn made by 
Colonel Grev, in ivbicli be tbwvs tlmt if .71.5. 300 lent 
ns a tnhnvi ndvanco to make a 5vell be reeordetl 
tri'flsoiif inlfrttl by annual iiistnlnients of lit. 30, Use 
ncltial cost of Ibo bs.an lo tbc State is only IN. lOl-G-0 

r.i, ir. 


and at aflor tlso expiry of tlio period of repayment 
the Slate c.nn realise an extra land-ro-eiiiic of Its. 20 
from the trell for ever, iN advanee, tliougli made wills, 
wit iiilere?!t, really p.ays it 20 per ecnt.oii itsc.npital 
s'lUi.tii-st iirpiit, psrs- oiitlnj". 111 tbo adjoining .Mul- 
. tan tlistrict the average fixe'd 

ns-e*>.ment imjio.-ircl on a well at the recent settlement 
IS Ks. .(I, but besides (bis tbo construction of a 5 vcll, 
uliirli ^•n(ll(lt*s the cultivator to bring to inntiirltv a 
miicb larster area of canal irrigated crops nilds greatly 
to the bind rei-cniie realised niKicr tlio svstoiii nosv 
intradiics-d uiid'.-r uliicli tbo laud rcA-enwc on canal* 
irrigate<! crsips will^ vary u-itli the are.-i of crop iiiatur* 
5-<l and svill Is.* loviisl in addition to tbo fixed asiCiS- 
ment on the aelL Similarly, tlu' rrcll uill add to 'else 
aninunt of oeeiipiei's rate ri-alised, ns that is loTied on 
*"■' brntiinsl crop arv*!!. Jn tin* cannl-irrigafcd tracts 
of Miilt.an a svoll oan be made for 11s. 300; and if 
.siirli n Well Iw euii'.intcfi'tl by means of an :i(h-iincc 
nnide ssifboiit interi-vt on Colonel Grey’s *.el L-me, llie 
Kt.ste 55-ill ultiinafely, after the expiry of the periods 
for lie* »epayiiu-at of (be lean and for tlic protective 
lea*i>, t.r., at. the latest after t55-enty years, gain a 
net prefit of inncb more tlian 20 per tent, on tbc 
artssal i-.-tpital eo--f. of the loan. In n district under 
fixed .a**"----.ineiit the return to (be State must be do- 
ferr*-*! till the expiry of tlie pi-Tiwl of s'-tt!ement.' or 
as the outside ,'!0 ye.ars, but the St.ato can well afford 
to u.ait jvesi this period in o^le^ to get a return of 
taet" tb.vi 20 per n-nt. on its capital expemliture, 
ii;er<* i-'pi-eialiv ubeis it is miisideretl (bat every ss-c-ll 
»*e;-.-.Sfutt"--l adds lo the pni'luce of the coiintry-.. the 
«"-s-sinty of t)-.o lan<l revetius*, autl the protection i>f 
the |ioptil.ai insi from druugbt and fisiuliie. Jt voulsl 
tb>tef,*re l-e a timfitnlib* finnssrtnl spi*cislntion for 
G«iieruii-.ei:t to ndvanr** ;tit1ioa( interest verv large 
‘•iss-.x for till* ei.u-.trsiclinu of 5vi-ll,-i sriierever tliey are 
lil.efy t«* iittisii.-.Sely a'lil miirb to tlie ranal or land 
r* tetisse. a* tbf v 55 sit all over the plain*- of the I’linjab. 
1 5T(itis.l 5ir,;e tliat tin* i'55lu-y In* gi-iierstlly adopted, 
as-.d that !<si Inl.l;* of rupo'-i b.- pbaced niinually at rise 
«!i**e'al of the I’litijab n«5-eriiment for ndvnnres 
V)i!ii5-it isit-re-t for the roii*t ruction of 5vells. ^I'inse 
h-lv.ine. H sliotiM be bepf slistiiirtly •eparate in tbc 
aerosiiis* frx.m i.tber loair. and it i.linuld be realised in 
tbc l’Mivin’'ial c'uttr.tr!. ai5d i-l*e55liere that they will 
on fl-e average )>rin;: in no m-t pmfit for about Lj 
year--, but 55 ill tbfis give n profit 5-f niorc than 20 per 
resit, ots the tsrt outhsv. if tins be tlinngllt too bold 
a j'o'iry, I vi-.uM fi*k that at le.as! the rate of interest 
rbarj-rd ost "iirb ads-anres *bould be redne?'] to -I per 
r< !5l , 5 '* that Oeversiwent should not make any direct 
prssf.t a.s a sm.siey.Jender, in .addition to the great in* 
itire.'t 1*. t-.i'fit*! it dcri5*5'5 from the coaslniclion of 
Wells. 

Xetwifb-t.mditsg the great progress tlmt 1ms l-een 
ina.b* in tlie In-i fifty ye.-sr^, 1 consider tlm*. irrigation 
in (be I'linjali i.s lest in its infanry. We are only 
i.e,;inniitg (o t.sp tlie sotirc'-s of srater-.siipply, above 
ami Ik-Iow ground. (Vir great perennial canals, 
ilii.ugli they .nb.orb ."slnu’^l tlii'_ whole of the winter 
supply ill »ome of (lie rivers, 5i(iii>,'e only a fraction of 
the pinii'-rion Mipply, and the summer flootls pass on 
to 5he *t-a in practically niidiminished volume. Mean- 
while there is any amount of land avaibshlo for 
irni'.-.llon. The .are.a of nnirrigated enUiv.ated 
J.-smi in the Ihiniah is some I.-i millions of acres, 
and the total ciiltivahle uncnlth-nted area is over 21 
imilior.s of acres, iiiabiiig a total of 30 millions or 
lu-Ti's. or this area at least 20 millions of acres are 
commaiidi'd hy the rivers ns they i.ssuo from tlio hill.s, 
and it is ipiite po--sibli* to atld this to the 9 millions of 
ncft-s nln-ady irrigateil li.v canals and Wi*lls. _ Moreover, 
ther.* ore furflicr untold millions of acres in tbe ltaj- 
piitniin dc'ort which it is quite fe.a«ibIo to irrigate 
from the Punjab rivers. I anticipate a time when 
tlie llootl 5vnt*-rs of these rivers Mill ho poured owr 
5 -.a*t tracts to tbo sniilli and ea.st, giving them (tnifi* 
cieiit moi*turo for the ripening of nn autumn crop 
nrul the .*o5ving of a .spring crop, and raising the nnder- 
groiinil 5vater-le5’ol sunicieiitly near the siirinco to 
enable the people to ripen (heir spring crops byineans 
of 5 vells. And it is towards this entl lliat wo should 
shape our policy. IVo should hoen mo5-ing the 'a-at«s 
of the rir-ers ev»*r easlivards and _ southwards. _ \5o 

should I'licouragi* as much ns possible the sinking at 
well.s 5vherever the 5viitor-level has been brought near 
the Mirfaco, and should gradually refuse irrigation 
in the winter season to such tract.s, so ns to compel 
tlie people to have recourse to wells and save the 
eaiinl svater for tracts farther south 5vhoro the 5rator- 
h'5’el is still deep. There are other than purely fiimn- 
einl reasons for encouraging a great ' development of 
55-olls. It is hotter for the pliy.sical health and 
moral eharacler of the people that they should ha-re 
.to lahour on their u-ells than that they should sit idly 
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watching the canal water Sowing over their fields. 
Again, as things at present stand, think of ^o enor- 
mous responsibility thrffc lies upon Goremment to 
maintain its canal system in full working order. If 
the Khanki weir gave way and was useless for even 
six months, many thousands of peasants o» the Choiiab 
Canal would at once be plunged into dire distress, as 
their fields would produce nothing. "Whereas, if- the 
wafiar-lcvel had been raised . to working-point and 
the country were dotted over with wells, they would 
be able to irrigate their fields and get some produce 
out of the land. So that even if owing to some cata.- 
clysm the canal failed entirely, their destitution would 
come on only gradually and Ithere would be time to 
arrange to provide for them elsewheye. 


My recomendations therefore, lare that the waters of 
the I unjab nvers should bo carried as far to the east 
and south-as possible; that where the rainfall is good 
or the underground water-level sufficiently near the' 
surface to inako irrigation from \rells practicable.'^ 
canal water in the winter season should gradually bo 
refused; that every possible encouragement should 
be given to the sinking of wells, and more particularly 
that ten lakhs of rupees should be placed annually at 
the disposal of the Punjab Government to be advanced* 
on loans without interest for the construction of 
wells; and that we -should gradually take into "our 
canals more and more of the, flood-waters of the rivers 
and spread them far over the country .- 


IV. — Seplies to printed Questions. 


t have already submitted memoranda for the Irriga- 
tion Commission on the following subjects : — 

I. Means of Irrigation of the Lower Bari Doab. 

U. Irrigation of the River "Valleys of the Punjab, 
m. Future Irrigation Policy in the Punjab, with 
special reference to the development" of 
irrigation by means of wells and inunda^ 
tion canals. I need not repeat what I 
have said in those memoranda. 

A. — General. 

1. I have special knowledge of the following dis- 
tricts of the Punjab : — 

(1) Gurgaon, where I worked as Assistant Settle- 

ment Officer for two years, and where I 
assisted the Deputy Commissioner in 
granting remission or arrears and reduc- 
tion of assessment on a large scale after 
the droughts and fever and loss of cattle 
and population of the years 1877-1882. 

(2) Sirsa and iazillta 'fahsils, the assessment of 

which I revised in 1879-1882. 

(3) ShaTipur district, where I was Deputy Com- 

missioner and Settlement Officer for eight 
years. 

(4) Rawalpindi district, of which 1 was Deputy 

Commissioner for 2^ years. 

1 have also as Settlement ComiUHsioner learned 
much of the agricultural condition of the following 
districts during the last two years, vis., Jhang, Mul- 
tan, Htuzaffargarh, Dera Ismail Khan, Jaohat, Hazara 
and .Jholum. 

I propose therefore to answer the questions with 
reference to the circumstances of the Province gener- 
ally, but with special reference to Shahpur and the 
soutli-wcstcm districts. 

2, The total average annual rainfall varies, as a 
general rule, inversely with the distance from the 
Himalayas. Along the foot of the hills there is a 
zone of country where it amounts to over 30 inches' 
per annum and is fairly certain, bo_ that a large area 
of crops can be grown every year with the help of the 
local rainfall alone. Further out the average rainfall 
is between 30 and 20 inches, and becomes more uncer- 
tain, so that, while it is still possible in good years to 
grow a large area of rain-crops, tbegf are more in- 
secure and in years of drought either cannot be sown 
or fail largely. Still more to tho south-west comes a 
zone whore the average rainfall is between 20_and 10 
inches and exceedingly variable, so that tho rain-crops 
aro very precarious. In a year of good rainfall, large 
areas are sown and give a handsome dUtturn, but in 
a year of drought practically no crops are matured 
except with the aid of irrigation. In tho extreme 
south-west of tho I?rovinco tho rainfall is on tho aver- 
age loss than ton inches and tho area grown in depen- 
dence on the local rainfall only is quite insignificant, so 
that here tho cultivation depends on tho annual floods 
of tho rivets or on wells and canals. 

The importance of artificial irrigation varies in- 
versely with the amount and certaiiity of tho local 
rainfall. In tho zone of fairly certain rainfall near 
the hills, though wells are sunk in groat numfcors 
wherever the conditions aro favourable and the wator 
of the hilt torrents and springs is conducted on to the 
fiolik below, a large proportion of tho crops are groTO 
without any artificial irrigation. Further to tne 
M>ntli-wcst, ns tho rainfall decreases in amount and 
becomes more uncertain, wells and canals become more 
and'inorc important, until in tho south-west of tho 
runjab, no attempt is. made to grow a crop unless 
It can be irrig.ated by a well or canal, or sown on land 
moistened by tho rivcr-iloods. 


On what may bo called tho Northern Plateau, north ■ 
of the Salt Range, comprising tho Jhelum and Rawal- 
pindi districts, and pares of Bhalipur and Hazara, the" 
country is so cut up by hills and ravines that it is" 
impossible to construct largo canals or to sink many 
wells, and although the rainfall is, towards the south 
, of the Plateau, comparatively scanty and uncertain, . 
the crops are almost entirely dependent on the local 
rainfall. Great pains are taken by means "of an ela- 
borate system^ of embankments, small and great, to 
retain the moisture on the terraced fields and to con- 
duct the drainage of the higher lands on to them, but 
when the local rainfall fails, as it did disastrously in 
the Jhelum district in 1899, these embankments aro 
useless and the fields remain dry and barren. 

Again, in the Rolftak and Hissar districts on the 
bordcis of the Rajputana desert, when the rainfall is 
opportune, immense areas of the level light soil which 
characterises the tract, are ploughed and sown and. 
produce "a large quantity of gram an'd todder, but 
when a year of drought comes, as it does about once 
in five years, the whole country is a desert (except 
where irrigation from one of the perennial canalo is 
possible) owing to the fact that over almost the whole 
of this tract, the underground water-level is 80 feet- 
or more from the surface, and irrigation from wells 
prohibitively expensive. On an average of years the 
tract produces enough grain to support a large popula- 
tion, but they aro subject to tho most violent vicissi- 
tudes of plenty .and starvation. 

la the almost rainless tract in the south-west of th'e 
Province a great deal has been done by means of in- 
undation canals to spread the fiood-wators of- the 
rivers in tho hot season over the country, si.metiiucs 
at a considerable distance from the river bed, and - as 
this process brings the underground water-level near, 
the surface, irrigation from wells becomes easy,- and 
large areas of crops are raised in summer by means 
of canal irrigation alone, and in winter by means of 
canal irrigation aided by wells, the Canal water mois- 
tening the land for the sowing of a- winter-cnop, and 
the well irrigation during tho winter, when "the rivets 
hare fallen and the canals have ceased to flow, bring- 
ing it to maturity. 

During tho last forty years a series of great- canals 
have been constructed, taking out from the rivers 
soon after they debouch, from the hills, and conduct- 
ing thciir water over the vast stretches of compara- 
tively high-lying land between tho river valleys, much 
of which tritb its sciinty rainfall and deep spring- 
level formerly produced hardly any crops. With the" 
aid of woirs, those canals intercept the winter Row 
of tho rivers as well as their summer floods, and thus 
give irrigation all through the year. They have made 
it possible to grow immense areas of crops whore no 
crop was possible before, and rendered thom_ secure 
from any but partial failure. The most striking ex- 
ample of these works is tho Chenab Canal, which has 
brought under irrigation and cultivation a million and 
a-half of acres, formerly waste,. and now supports in 
comfort a population of 800,000 8ouls_ where ten years - 
ago only 60,000 found a scanty subsistence. 


3. I do not think that anywhere extension of im- 
;at5on is hindered fay sparsity of population or. to any 
:rcat extent by insufficient supply of cattle or manure. 
Vlioro irrigation can bo profitably extondod, culti- 
ators are easily found, and tho necessary number of 
attic is soon forthcoming, except in tho case of poor 
ndividual owners whom liberal grants of .iakavi for 
lullocks -would often enable to work their wells more 
uHy. Nor is tho soil .unsuitable to irrigation any- 
rhorc in the Punjab except possibly in the lhal oi 
ho Sind-Sagar Doab,. and cvou .thoro I do not myself 
hink tliat the poverty of tho soil or the 
and-hills will -bo found too. fqmidablo. an obstacle. 
!ho rise ttud roll' of tho annual floods of the 



rivers have proved favourable to tbc extension of irri- 
gation. There aro many tracts, however, wliero irri- 
gation by moans of wells would bo muoli more com- 
mon, wore the underground water-table nearer tlio 
surface. The chief obstacle to the extension of irri- 
gation, where irrigation is feasible and would bo pro- 
iitable, is the lack of capital for tbo initial expendi- 
ture whether on wells or canals. Once tlicy aro made, 
it is seldom diflieult to keep them going, though at 
times the superior attractions of easier cultivation 
elsewhere may cause wells to bo temporarily deserted, 
or the want of bullocks may cripple luo peasant pro- 
prietor and mako him -tcmpDrarily abandon his well. 
]f Government would itself spend more money on the 
construction of canals, and advance more moiie^ for 
the construction of wells, a very largo extension of 
irrigation would result, and other difllculties Would 
disappear. ' 


The fear of cnlmncod roveimo assessment has no 
approcinble_ effect. in hindering extension of irrigation. 
The provisions for the protection of improvcineiits 
against cnhancemciil of the land revenue are well 
known and have the full conridenco of the people, who 
continue to sink Wells and mako other improvements 
when a new assc.s<ment is impending just as if their 
a«cssmorit wore fixed for years to come. For in- 
stance, HI the Jndns raJJe.v tract- of the Dora IsmaU 
Khan district, now under re-assossnicnt, a thousand 
wells have been ma'dc in the last twenty years. 

Tonants-at-will do not sink wells and are not likely 
to do so, so long ns they remain tennnts-iit-will. A 
few of them might sink wells if they wore given a 
right of occupancy, but there is no sufficient ground 
for such a sweeping change 
in the law. The present law 
provides that a tennut-at- 
will can make an improvoment with the assent of liis 
landlord, and thereby becomes entillc<l to oonipens.a- 
tion for the improvement on ejectment. Further than 
this the law could not go without iindtio interference 
with the rights of landlords-. A tenant having right of 
occupancy is entitled to make improvements on hi.s 
tenanej- and is protected 
C 3 , SI. from enhancement of rent 

thereon until tho land re- 
venue is enhanced, so that ho ha-s the same inducement 
to make improvements that a proprietor 1ms. 


rnni&b Trrarrr 
tion Ol. 


.\cl, rtc- 


All that is wanted to encourage extension of irrii;n- 
tion in tho I’niijab is the provision of c.apitnl for the 
constructions of wells and canals. 

•1. Sec Douic's Settlement Manual, pnnigrnphs 
S02 — 505. 


Land irrigated by a new well, dam or reservoir is 
protected from enlianceincnt of assessment for 20 
years; land irrigated by an old well, dam or rcson-oir 
repaired, for ten yo.-irs; for n cut from a river or 
lake exemption from cnbancoracnt is allowed for 
from five to ton years. Tlie-o periods are generally 
.sufficient, and tbc Financial Commissioner lias tho 
power (never used) to great protection for 
longer periods when special reasons can bo shown 
for this indulgence. In practice tbo exemption is 
secured by an inquiry made by the Settlement Officer 
into tbo case of every well made since last settlement, 
and. tho grant of a protective lease and exemption 
from- wot assessment of all wells entitled to it under 
tlio rules. As an occupancy tenant canndc have his 
rent enhanced except in tenns of tho laud reveme, 
lie enjoys the samo protection from enhanciMiont on 
account of an improvemen t that an owner docs. 

In tho south-westem districts where -tho laud with- 
out irrigation produces nothing, tho rule till lately 
w.Ts that when a well was constructed to irrigate land 
beyond the reach of river-floods on canal waters half 
tho assessment shoiil'd bo remitted. Rccen-tlyjhow^ 
ever, Govornmonfc have extended tho protection and 
ruled that in such a caso no assessment what- 
ever shall bo realised on tho land or well during tho 
period of exemption. This liberal provision should 
further cncourago tho construction of wells in such 
tracts. 

It is sometimes argued that_ an improvement efferf- 
od by tbc expenditure of private capital should be 
exempted from onlianccmcnt of land revenue on that 
account for ever, but I am strongly opposed tii tbo 
introduction of any such sweeping ebango in tlie 
assessment policy of tbo Punjab. On© reason givo;i 
for perpetual exempfeion is that it is economically 
wren" to tax tho expendituro of capital on improve- 
ments’. I cannot subscribe to this argument. It 
HcciM to mo that accumulated capital m whatever 
form is one of tlio first tilings that should he 
.and this is in accordance \ritli tho policy novr adopted 


ill England of imposing graduated death duties and 
a liigh income-tax. If a landowner, under tlio pro- 
tection of our laws, lias boon ablo to nccumulato 
cnpilal niid make a well, which adds considcraoly to 
Ills income, ibero is no reason why ho should not pay 
to tbo Slnto which protects him a. portion of tho en- 
liniiccd income be gets from this investment of bis 
capital. All that is necessary is that tbo enhance- 
ment of the revenue should not be so great or so 
sudden ns to discaurngo such investmonts (rf capJcal, 
and experience shows that the assessment rules in 
force in tho Punjab do not operate as any »uch dis- 
coiiragcnipiit. For during tho past ten years the 
landowners of tho Punjab liavo spent over 150 lakhs 
of rupees iti making or .bringing into use 53,000 
itiasciiiy wells, altbougb each man knew that bis 
ninking n well would result in an cnbanccmcnt of his 
assessment after tbo expiry of tbo period of cx;mp- 
tion. There is, tberoforo, no need to grant a per- 
petual exemption from cnlinnccmcnt on improvoinouts, 
nor can it be equitably claimed, nor docs any land- 
owner in tbo Punjab, unless prompted from without, 
tliiuk of claiming it. . 


If such perpetual oxcniptious were allowed, wo 
should linvo in practice tbo anomaly that good well- 
irrigated lands producing valuable crops would pay 
a loir rate of reroittic, trhiJo poor crops on iiairri^ated 
lands would pay a rate of assessment much higher in 
proportion to the gross produce or to tbo net profits of 
cultivation. This would seem vciy unfair to tbo ordi- 
nnr}’ Punjab peasant, who has been accustomed to seo 
tbo nsscssiiiciit proportioned to tbc net profits, and to 
sonic extent to tho gross produce of tbc land, a-nd to my 
mind would bo really inequitable, if tbo period of low 
assessment were extended for longer than was neces- 
sary to give tbc improving landownor a fair return 
for the capital spent by him on his improvement, it 
would be all in favour of tbo capitalist and would 
by comparison injuriously aifeeb the poor peasant with 
no capital. Tlicro would bo great danger, too, of its 
directly injuring tho owner of unimproved land. 

. , , , _ Along with tho theoiy of not 

ipot, pita. 3411 . taxing improvements, goes 

tho theory of assessing 
land not according to its actual produce but with 
reference to its capabilities, and wo should prob- 
ably not only liavo improved laud assessoff at 
very- low rales in comparison n-ith the actual profits, 
but unimproved laud assessed at rates high in com- 
p.-irisou with its actual profits, on tbo ground that it 
might bo improved, say, by tbo sinking of a well wlicro 
Ibo spring level is near the surface. This would bo 
gro.<s1y unfair to tbo poor man who bad not tlio capital 
to mako tbc improvement, and would tend to compel 
him to part with his land to a capitalist. I trust there- 
fore that the Punjab with its three million of peasant 
owners, most of them without sufficienfe capital to 
make expensive iiiiprovcments on their land, will be 
saved from tbo application of this theory, and that 
tbc present period to exemption from enhanced assess- 
nio.at, which is ample to give tbo improving owner a 
fair return on his capital, -will not be extended. 

I think, however, that the present rules might bs 
niado more liberal, not only in order to encourage im- 
provcnionts, but in order to mako them more equit- 
able Proriso (b) of the rules is as follows : — 


"Provided that no lease shall bo given on 
account of a well or other work constructed 
to water land already assessed at irrigated 
rates, as a lease is intended to secure the 
owner against an enhancement of assess- 
ment, and not to entitle him to the re- 
mission of any part of tbc demand already 
in force.” 

Tbo actual working of this proviso is as follows. 
Tbo Settlement Officer at a revision of assessment 
assesses a well owned by A .and tbo land attached to 
it at Its. 30 wet assessment. He finds that the well 
was made five years ago at a cost of Rs. 300 in land 
previously nnciiltivatcd and imassessed, and there- 
fore gives a protective lease- for 15 years and assesses 
the land at the nnirrigated rate at Rs. 10, deferring 
the realisation of the Rs. 20, which represents the 
wet part of tho assessment, for the remaining 13 
yours of the. period of exemption. Ho finds another 
well adjoining it, oivned by B, of exactly the samo 
character, and assesses that and the land attached to 
it also at Rs. 30. B points out that be also five years 
ago made -the well at the cost of Rs. 300 and claims 
tbo same' exomption as A lias got, vis., a reduction 
of bis assessment by Rs. 20 for 15 years, but on 
referring to tbo old records it is found that at the 
Inrt settlement 30 years ago a well waa in existence w} 
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B's holding and that his land was then assessed at 
irrigated rates, so although he shows that old well 
fell in and that he' had to go to the same expense 
to ' keep his holding irrigated that A incurred to 
bring a bit of waste land under irrigation, he is told 
that under the proviso qtioted he can get no remission. 
B does not see the justice of this decision; nor do 1; 
and I have often been sorry to have to refuse an ex- 
emption on this ground, when announcing new assess- 
ments. If 'the object of the rules is to encourage the ' 
making of' improvements, it is surely as important to 
encourage B to make a new well to take the place of 
the old one that has fallen in, as it is to 'encourage 
A to make a new- well to irrigate waste land. On the 
other hand, if the reason, for the rules is that A by 
making a new well increases the land revenue assess- 
meiit and is therefore entitled to some return on his 
capital by exemption for a time from the assessment 
, that would otherwise be imposed, surely B is equally 
entitled to an exemption when, by making a new well 
to take the place of the old one, he has prevented the 
land from falling into a state of wast^ and saved 
the State from having to reduce the land revenue on 
his holding. 


In the case of the Multan district Government 
« ,1 a ,L, L ^ . ^»ave recently sanctioned a 

^Settlement Bepotl, liberal rule as regards 

wells that may hereafter bo 
made. The new rule for that district runs as 
■follows : — 


“If a new well is made to take the place of an 
old well which was assessed to revenue at 
settlement, or if an old well' incapable of 
use has been repaired, a protective lease will 
be given exempting the well from any :fixed 
well assessment, in addition te the land 
revenue, if any, already assessed upon it, 
from the date on which the well was made 
or its repair completed, but the term of ex- 
emption will he fixed by the Deputy Com- 
missioner with reference to the expenses in- 
,curred, and shall not exceed ten years.” 

This rule has been made for a district where the 
assessment will be fluctuating, and where, when a 
well falls out of use for any cause, the fixed well 
assessment imposed upon it 'will be at once remitted. 
But I trust that the more liberable policy here adopted 
will be extended to other parts of the Punjab and to 
wells' already ih existence. I recommend that in 
place .of the present proviso (fi) the following rule he 
adopted : — 


“ Where a well or other work has been constructed 
to irrigate land already assessed at. irrigated 
rates, the Settlement Officer may, at 'a -re- 
vision of assessment, grant an exemption 
from irrigated rates to the land irrigated 
by the well or other work, as if it had oeen 
previously unirrigated, but in fixing the period 
and amount of the exemption, he shall take 
into account the expenses incurred, and 
shall in no case grant a larger exemption, 
or for a longer period than would have_ been 
allowed for a new work on' land 'previously 
imirrigated.” 

Dndcr this rule Government would lose for a time 
the assessment at irrigated rates that would under 
the present 'rules be realised on land irrigated by a 
new well made te take the place of an old one, but it 
is so important te encourage the construction .of wells, 
even to take the place of old ones '£bat have become 
useless,^ and the reasons of equity in favour of the 
concession arc so strong, that I trust Government will 
accept the small loss the change would cntial. As the 
proposed 'rule would tend te prevent irrigated lands 
from being allowed to revert te a state of waste, it 
would probably in the end bring more gain than loss 
to the State. 


In another direction, I think, we should be more 
liberal in our treatment of wells, especially in the 
comparatively rainless tracts in the south-west of the 
Province, where if a well, unaided by canals or river- 
floods, ceases to bo worked the land pioduces abso- 
lutely nothing. At the recent re-assessment ctf the 
Multan district it was found that no less than 2,009 
wells assessed to fixed land revenue at the previous 
settlement had gone out of work, and yet the lands 
attached to them, though in many cases they produced 
absoliitelj' no crop, wore paying Bs. 30,000 land re- 
venue per annum. In many such cases the well -had 
lain idle, and the land barren for years, and yet the 
landowner, often a poor peasant, had gone on paying 
to the State lii.s Bs. 15 or 20 assessment year by year. 
What wonder that many of them wore driven into 
debt and had to part with their land to men of moro 


capital I To obviate such cases in future, Govern- 
ment have sanctioned the following rule for the'Mul- 
tan district : — 

.“When a well falls out of use for any cause', the 
fixed well assessment which was imposed on - 
it at setelement will be remitted from the 
first .rabi harvest in which the well was out ' 
of use.” 

It is to be hoped that this rule -will be extended to 
any tracts in which the assessment is wholly or partly 
fluctuating. 

Again in the Thai it was found that many, wells out - 
of use, with lands that produced no crop,' were still 
paying the assessment fixed on them at settlement, 
but in recent years Government have ordered the sus- 
pension of the revenue due on all such abandoned 
wells, and no doubt these suspended arrears will be 
remitted in due course. 

There are still, however, very many wells in tracts 
wholly or partly under fixed assessment which con- 
tinue to pay revenue, though they have been aban- 
doned and though their lands produce nothing, or only 
a scanty uniirigated crop. In a recent tour in the 
Jhang district I have come across many isuch wells, 
and I believe they are numerous in Montgomery and 
in some other districts of the comparatively rainless 
tract. I have always felt strongly that it was ex- 
tremely harsh and often cruel of Government to 
go on realising revenue in such cases, and have longed 
for the day when a more just and generous poli(y 
would be adopted. The system has been justified by 
the argument that when the assessment of an estate, 
has been fixed for twenty or thirty years, the profit 
and loss are the affair 'of the landowners ot the estate, 
and as Government cannot raise the assessment, 
neither should it lower it because a well has fallen in 
and the remedy pointed out is a redistribution of the 
assessment over the holdings comprising the_ estate. 
As a matter of practice, this remedy is applied only ' 
in the rare^ cases, the reason being that neither 
Collector nor people feel it to be' just that because 
B’s well has fallen in, A’s assessment should be in- 
creased. Besides under the system of exempting im- 
provements from enhancement, new wells made in 
other parts of the estate cannot be made to bear a 
part of the assessment of a well' that has fallen in. 
The result is, as I have said, that the Collector has to 
go on, perhaps for years, realising revenue from the 
wretched peasant whose well is useless and whose lands 
produce nothing, and it is only when a revision of 
assessment comes round that the needed relief is given, 
and most likely by that time the original proprietor 
has found it impossible te go on paying the land 
revenue on his barren holding and has parted with 
it to some man of capital who can afford te wait. 
This is no exaggeration. There are hundreds, if not 
thousands, of such cases in the Punjab at this mo- 
ment. 

In the case of the Sinawan Tahsil of the Muzaffar- 
garh district Government have recently accepted the 
principle-that when a well falls permanently otft of 
use, a remission of that portion of the assessment 
which is charged on the irrigation from the well may 
be granted, if the- Deputy Commissioner is satisfied 
that there was good reason for its abandonment, and 
thn't the owners have not sufficient land elsewhe're to 
enable them 'to pay the revenue of the deserted hold- 
ing. 'When a holding, the revenue of which has been 
remitted under the above rules, is again brought tmder 
cultivation, the remi-tted revenue, or such portion of 
it aslhe Deputy Commissioner shall see fit, may be 
reimposed. 

I recommend that a similar rule be extended te^ all 
the o''omparatively 'rainless districts of ■i-he Punjab, 
whether their assessment is coming under revision or 
not; and made even more liberal. It might run as 
follows'; — 

I. “ In tracts where the assessment is partly fixed 
and partly fiuctuating, when a well falls out 
of use for any cause, the fixed well assessment 
imposed on it shall be remitted from the fiist 
rabi harvest in which the well was out of use ; 
and when a well, of which tho_ fixed assessment 
has been remitted under this rule, is again 
brought into use, the fixed' well assessment 
formerly imposed on it shall, unless it is 
remitted under a protective lease, he reini^ 
posed with effect from 'the first rabi harvest 
in which the well is in use. 

H. In tracts ■where the assessment is wholly feed, 
when a Tvell falls out of use, the Deputy Co^ 
missioner shall consider .whether that part 
of the assessment which represents the p^ 
fits of irrigation from the well should nqt be 



r'('!nitlc<l. If tfn* nttncl’.ctl lo <lto well 
r<'m;»ins \vh,'l!y ittmiUivnlotl, ho •.Imll remit 
the whole «m Um wll-hohlint; with 

ciTi-ct- fri'in iho lin't r.jhi hnn'csi in which tho 
well wa*. out ' f ti‘-o. If tht» luiul attnchoil 
to the woH wmtiniU'S to ho cuUivated with 
the aid of another veil, or of canaU, rivor- 
iltKvh <ir local r.tinfalit ho nhall Rtve Mich iv 
rcmi^Moti, tu't exrci'ilini: the •■um o^'ci'-od «n 
the of the irriuivtion from the well, 

n« he o.»;‘.!.)i!ers fit xtMi refen'iice to nil tho 
firrum'-tanci''; of the hohliitR. When n nell. 
t<f ttinch the fttwi-ment ha' Ixvni wholly or 
partly ren(iito>l nmler tlut rule, ik iii;nin 
iTWOjtht ituo If-e the «■ te'S-niellt retuitleil, 
or melt jw'ttion of it at the Dejiuty Ctointni';* 
viorver 'hall lit, *-hall, i»ttle>t it tH remittel 
tltnier a j>rot<-c!ive }ea“e, he rcitnjto'eti with 
cUcct fri'w the firt nthi hnn'o'-t in which 
lije oeil i'. in ««e, 

.Vefr,-'The-e mlct apply nho to Jt.r.Inrs, 

1 wr-uh! extend thc'c rnli-t., in the fir-t in'-?.it}r>.*, to 
tl e <li'trict>i of I)era tJh.ari Khan, Miiraffarrnrli. Mnl- 
tati, Minnufl'i, .UtanR, Montii'-iin-ry, Miahpnr, ({njmt, 
(Jtin^ranoala, Uah.on'. IVrrirep.ir,t n:nl Ht»*ar. 'Ih«y 
»V,e-sld tint I-' npphcil to ttarth trr^e.Mi'l friMH peren- 
l:in! c.-ina'.''. n*. there the well »■< often aha'idonel l»e- 
r.->U-e irrigation from the canal inahcC the ytept anfli- 
f.rnt’y lernte. Nor '’onhl 1 apply th..-in. in the fir^t 
ir.ttasitt-, lo district’ Pit'i teote rvttasn rainfall, avin 
ttjili tract' e v.rll i*. often no! nerJe''! in K<>od yearn 
and in rna-.ntair.rd chnily n' an it.’.nranfe anaiti‘1 c-a- 
»- r.« of ilO'e.i;.0it. 

fhe ii.tro.l'irtien of •nrh n role v.otild of eonr'e 
ee.!.',j5 ■.•:;-e Jo-a of revthtte m (Jorrrnn-,"nl, na n-* 
•V( nld lave to r* mil row tote on well-, -.hat fall out 
«if ti-e and fv.uM rmt oc.pi'-e new frvtnne en »•.<-%■ wei'.x 

tint:! the l-triol i-f • ve*;;j-.ti.-.n had cxpireil. hwt I 
Menld c.'l: tJcovmtc.ent to r.ci-ejit fliic to-.', r.ather 
than cctitintie tV.e harah and iin-ytnpathe'.ie policy of 
Teklitin}* retenuc frven nhandane-l Veil' and h.srrt'n 
f.eld'. fn the evd t<vi the s-ain tronld he greater 
than tile h--. hee.iU'O il.c eild.itit; of tW'Iln nO*rhl he 
rrettly encnttr.ajtf'l, jf th- l.ar.doe.ncr were '.ure that 
he noh'd net have to pay an n-'ev-ment on h»-. wiU 
in jears in which it out of wort:, and hecau-- the 
pilch of s-'<- ‘tae*’,t on W/IK roiiM l>e •■afely ra*-e«t. jf 
Vc Vfre »ssre th..al the r.-resine would he remitted 
nl'in the Veil nh.vj.iifeicd. It i< no', liowerer, 
e.hir'i a vfrw to au tiltinmte it.creav.. in the rfcentte. 

I til tn the ti.vtfte of jti'tiee, thtd I ur.ee thilt rt'fonn in 
f-Ur li-'e.-n'.rtif policy 

The rnh'i for the jtr.ant of leans tind> r the T.ar.d 
Itnprovi meat Art h.ave r>'c«nilr Ix-c-n rnade tnnfe e’nt. 
tic. atii! ?ilthotJ,;h they are, 1 thinh, c.vpalde of ftirther 
itnprovt tuvut , ih'.v are rot ih.e thief oh-'.arte to the 
rr.i're jtenrral cmplcjm'-nt of 'iicli Jt.an* in cvfendinR 

irri:;.a::on. Th.e chief hindrance is that tlie f Jnv* m- 
n-.et.t will r.ol provide •■•.ifiirletit. funds to meet the do- 
rr.hud- of th.e ptwiple lliider the prc'ctll rtlh-i. and cm 
ier:{; ns their pre-eiit. re'HiireJrtents are not met. it 
«er«ii\ of little ri-e to propose further modifieattons of 
th*' rush-’. The IVpHtv t'.uinnit-ioin-r of Delhi tells 
me he has npplitation-. (or Us. .Vl.fOl tiil.nv!. The 
Ttih-Ildnr of one t.vh-il in ?if«rafrnr,;.arh h.an appHea- 
tinn- for Uc. The Feltlenient tinirer of Pern 

I'ttiiiil Khan ssnild dispo-e rif U-*, i?.'i,CV*i( a y<-ar. Hut 
the rtioioy »* not fortheerninfT. There is lilileencotir* 
np'ement to the piviji'e to npplv for loans when they 
have to he Udd that their nppheatjons an' npproved, 
hut rannot he }:r:tn<e'l heeau»e there j.re no funds. 
Mort-over, ft in very had finance to •■tint these Rrants, 
np.art. nltoRcther from the preat heiu-fil. to Doveni* 
meat from tlie estonsinn of irripniiou in rillimnto 
enhanrsmient of the laud re-venue nnd iminedinto re- 
rtirity of the crops. The Uunjnh fJoveminent lin.s 
f,,. ',.T t-'npes n'.'f n-i practically no had debts nnd 
r>'.atf firtrst.-ia Pellcj ii clears an annual nel pro- 
iiir rt.!i}»K f,(, of Us. <10,000 n year on 

(his hranch of its rnoney-lendinq: husiticss, so tlmf, 
apart from more t:tnter.mnulil:e comiidernfions. 
motives that would xay soIfiRli lianhors chonld 
induce Oovornm..ml to ndvnnco ns much money 
f«>r land improvements ns tho people will taho 
on tho present tenns. I would rirRe that ‘■cn 
lahhs of rupees per annum Khoiitd ho pincod at tho 
disposal of the I’unjnh Oovorurnont for advances for 
land iniprovenieiit, nnd that this sum shnnld ho mndo 
nvnitnhio every year whatever ho the detnnnd.s on 
Oovernmont for famine espcnditiiro nnd other loniiH. 
If Deputy Commissioners nnd people hnew that their 
reqiiirementa under this head would Im roRUInrly met, 
tho demand would he steady nnd iniioh jirenter even 
than it is. And it should not ho diiTicult to finnneo 


siirli loans where they rivo, ns Ihoy n'e present do, n 
certain return of Gi per cent, per annum. Until tho 
Government can find tho funds to advance. on theso 
terms, tliero .seems little use in asking them lo innko 
the terms more lenient. I desire, lioa-over, ngain to 
point out Iiow profitnhio nn extension of irrigation 
\v means of these loatw is to Gox‘ornment, apart 
from the interest received. If hy making an ndvnnco 
of U«. 300 we can induce a landowner Vo make a 
well, then after the expiry of the twenty years’ 
period of exemption, tho land revenue can, in most 
ili'lrirts, lie enhanced in «<onsidoration of the existence 
of the well, hy nliniit Us. 20 per annum, so that 
nlthoiigh Government will gel no return from its 
lean, other than the interest it claims, for twenty 
year*, it will then got, hy way of nn enlmncement of 
land revenue, a return of over C per cent, on its loan, 
t*;e capital of which will, hy (hat time, have heou 
rcp.aid: '« that it would he a pure Gnnncinl gain to 
Government in many c.ives to nnv.inco ineiicy for such 
improvement free of interest altogether. It we>»Id 
lo-rt the inteu'sl for twenty years, hnt would after 
the twenty ye.ars get 0 per cent, on (he loan (nlrondy 
repaid) as long a-t the well lasted. Apart from the.so 
pur.-ly financial cen'ideratioiiH (hen> are tho more 
gcner.vt ceasideratinns that tho const met ion_ of irri- 
g.ation works ri'iAlers the crops more fcciiro, increases 
the priwliire of the roiintty nnd makes the people 
ni.'.te .aide to endure the e|Tcct.s of drought. I recom- 
mend then-fore that where the Inndon-iiers are not 
Welling to t.al;e lo.ans on present terms, nnd after 
Gon'rometil has fmiml the funds to meet ;he demands 
of tho-e who c.eeept (he present teniis, the offer of 
le.ans with.ont interc't he made for the making of 
»:c!I<: white tlie Deputy CVimmi'.'inner is •s.itisfird that 
lliey v.nuld In' aorkcsl and would he nscfiil. 'VVlieii all 
demands on (hn-o teniis li.vd le-en met, if there were 
ftiri*-er funds .vv.atl.vhle, it -.vould ill some p.nrts of tho 
pn.viii's' l>e ultimately prefitnlde to Government to 
make advames on crinditjon that when the well is 
made and worU*''!, a portion of the advance will lie 
wntteii off, htil I would no{. offer ndvnrice.? on these 
(••rn •. until «» have sati<.fie<l the denmiids of those 
pc'iplrt who are willing to t.nke loans witlimit any such 
ti.diicvini'-nf. 


The policj' of suspension nnd remission of land »m- 
provi-nienl loins in the Punjnh is fairly liberal, hnt 
It migh*. perhaps he laid doim more decidedly (hat 
when she impnivcmenl fails of it.s ohjcct, owing to 
. , , , f , the misfortniie nnd not to 
r-V r j!ri.‘,a.,r5T7"* fsIrnvaKince «f tho 

herrower, the loan should he 
rerommendi'd for remission. The fact that the 
e>j’'>nnt of stirli loans written oil as irrerovernlile 
is I.-s\ than a h.ilf per ("iil. per annum pees to shoa- 
Ihii the pidity in this respect i< not .snlTiciently liberal. 
I think tlint in no ca'n shenld compound or penal 
ijitsr*-". h.,< cvnrt«d. This .savours ton much of the 
f.itr.ijM, and the (’oUector’s poa-ers of recovering tho 
ln.in and inf«’ri--'t as nn arre.ir of land ri-venue give 
rgiit.- MifTicient •eciirity. 


Tho )>erii)d of rcpaymonl of a loan for a well mav, 
under the jir.’seiit nile.s, ho extended lo twenty years, 
ahich is r|uite long enough; hut in praelice it is 
^eld(lm exti'ndefl over tivelve years. I think that or- 
dinirily it should he iiiinie to end with the period of 
cNemption, ‘.o th.ll as soon as (he loan has been repaid 
the landuwiier will begin to p.iy the eiilmiiced land 
revenue. The account should he mndo .simpler, tine* 
l.sirruwf r heing (old only lioa- iiiueh he niiis-t pnv ovory 
h.irv*'s(. in evcii tupees for so many years without, 
being troubled a-ith iletnils of principle nnd interest. 
AVIiere the land revenue nssesvmont tluctiintes a-ith 
the crops of each harvest the renli.snlion of {iistnimenis 
of the loan should bo made to fluctuate in proportion, 
no tlmt what the landowner hn.s to pay each harvest 
may ho proportioned to lii.s actual iiicomo from his 
cr.ips. 


gepiTt of IiilUa r#m|se 
C'niml>>h<>, lon.tran. 317. 


If tho Govemmenb will raako nvnilnhlo siifliciont 
fund.s, it would bo ndvisahlo to depute a specinl-ofllccr 
to go round I'o tho different 
districts and ns-sist tho 
Deputy Cominissroncr in 
making loans.- ^ IIo should hnvo expcricnco in judging 
of tho cnpahilities of land for irrigation nnd should 
bo empoa-ored, when ho has sati-sPicd himself tlmt ' 
a well can and will bo profitably mndo and worked, to 
disburse tho money on the spot and draw np the 
neces'snrj' papers wi^h as little dolny nnd formality as 
possililo. If this were done, I holiivo tho demand 
for such lemiis would greatly increnso. It might at 
least ho tried, ^ and if it did not succeed might bo 
slopped before it could do' miicli bnnii. Tlio officer 
sboiild have ntinclicd lo him a subordinate expert 
with boring tools, to ascertain, free of expense to tho 
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InndoTnier, what the subsoil arid undoi*gTbund >rator 
suuyiy are like. This would save much wasto'of riionoy 
in'fruitless attempts at well-sinking. 

6. I have in my note on tho Irrigation of the 
River Valleys of the Punjab pointed out JioW much, 
the population of those Violleys has been injurod by 
the opening of perennial canals in their neighbour* 
hood; and how it is incumbent on Government to 
take measures for tho maintenance of thoir- prosperity 
by extending irrigation to their lands at the capital 
cost of the canals, and urged that (1) a grant of ton 
l.-ikbs of rupees should be made annually from Loan 
Capital for the improvement of inundation canals and 
(2) a complete survey should be at once undertaken of 
all tho river valleys of the Punjab. 

B. — Canals of continuous flow. 

7. 'Where a canal has been made to irrigate a 
trust in which the rainfall is scanty and tho under- 
ground water-level far below tho surface, as in foe 
case of the Chenab Canal, it makes cultivation possible 
where it was impossible before, and the whole of tho 
produce may be credited to the canal. Where, os in 
tho case of the upper portion of the tracts irrigated 
by the Lower Bari Doab Cnnril, Sirhind Canal and 
Western Jumna Canal, it irrigates lands previously 
cultivated by che aid of the local rainfall and wells, 
it makes the crops more secure, it enables Ihem lo be 
matured with less labour, it increases the yield of crops 
un lands previously unirrigated, and enables a larger 
area of crops and better qualitie.s of crop to bo grown. 
Per instance, sugarcane, rice and wheat are grown on 
larger areas, and tho actual value of tho crops pro- 
duced is enormously increased. 

On a canal like tho Chenab Canal which irrigates a 
comparatively rainless country, the yield, even in a 
year of, for the tract, ample rainfall, depends almost 
entirely on the canal, and the demand for water 
and area irrigated, fluctuate little from year to year. 
On the Sirhind Canal, on the other hand, the light 
soil of the tract commanded produces wonderfully 
■good crops in a year of ample rainfall, without irriga- 
tion, so that in such a year the demand for water 
a ad the area irrigated by the canal fall off in a very 
marked degree. In a year of scanty rainfall irriga- 
tion greatly increases tho yield and tho demand for 
water is brisk, while- in a year of drought ih tti> 
Perozepur, Hissar and Rohtak districts irrigated by 
the Sirhind Canal and the extensions of tho Western 
Jumna Canal, nothing at all would be produced, 
were it not for the canals, and every drop of water 
av.ailable is eagerly utilised. 

8. On the Chenab Canal the whole produce is due 
•to tho canal. Its value may be climated on the 
average of a normal term of years at Rs. 2-5 per acre, 
taking wheat as the normal crop giving 12i- maunds 
per acre at Rs. 2 per m.aund. In a year of draught it 
will give 10 maunds per acre at Rs. 3 a maund or say 
Rs. 30 per acre. 

On the lower part of the Sirhind and 'Western 
Jumna Canals on an average of_ years the produce of 
the land ia increased by canal irrigation from about 
Rs, 5 to about Rs. 15 and in a year of drought from 
nil to Rs. 20. ' In the upper part of the Sirhind and 
Bnxi Doab Canals wihere cultiviation by means of 
wells and the local rainfall is possible, the valtoe of 
the crops grown is - increased by canal irrigation in 
a ncrmal year from about Rs. 16 to about Rs. 30, and 
in a year of drought from about Rs. 10 to Rs. 40. 

P, On the Chenab Canal the rates lare levied on the 
.area actually irrigated for each harvest. _ Government, 
the owner of the land and canal, realises from the 
colonists, altogether about Rs. 5 per acre irrigated, of 
wjiich Rs. 3-12 is considered as the price of the w,arfer 
(occupier’s rates) and the remainder land revenue,_reut 
and cesses. The colonist, when he does not cultivate 
the land himself, sublets it to a tenant who usually 
pays him half the gross produce, besides paying half 
tlie water-rates. The average income of the colonist 
' from the 'tenant in such a case is at least Rs. 12 per 
acre, leaving him a net profit of .about Ks. .-.por acre. 

On lands owned by private individuals tho oecupier’s 
rates charged amount to .about Rs. 4-4 per acre, tho 
• cultivator pays the owner one-third of the gross pro- 
duce, plus the- water-rate, and the owner of the land 
pays to Government one rupee per irrigated acre as 
' owner’s rate. As the value of the produce .has been 
increased by the introduction of canal irrigation from 
about Rs. 8 to Rs. 25 and the ormer’s share has risen 
from ono-fourfch to one-third he gets from the tenant 
instead of Rs. 2 about Rs. 8, besides the occupier’s 
rate, and as his payments to Government have increased 


from 8 nniuw to about Rs, 1-8 per aero, his net 
11 come has risen from 1^. 1-8 to its. 6-8 V acre: 

J heso tracts (Jhang and Hafizabad) aro about to have 
I revreod and tho opportunity wjJl' 

probably bo . taken ■ to secure a portion rf 
thwo great- .profits _ to tbe Stato. In tho lower 
portions of tho Sirhind Canal where the srf] 
IS liglit and the population scanty. Government 
realises about Its. 2-8 per aero actuaity irrigated 
and so far has not realised any owner’s Tate or on- 
hancomont of land revenue; but as tho Pazjlkn Tahsi] 
18 now under re-nssossment, tbo land rovonuo is likely 
to bq largely onhariced. 'The landowner used to 
realise from the tenant about six annas per aero under 
cultivation equal to about eight annas por aero har- 
vested. Ho now realises (besides tho oesupior’s rate 
which. IS paid by the tenant) oiio-fourth of tho grors 
produce, or about Rs. 4 por acre, so that his profits 
liavo very greatly increaso'd. In tbo upper part of 
tho Sirhind and Bari Doab Canals also tbo rents 
paid by tenants to landlords on canal irrigated lands 
have increased much moro than -in proportion to tho 
paymonis mado by thorn to Governmont. I am strong- 
ly in favour of scouring to tho State, which lias by 
the expenditure of its capital constructed these canals, 
a large slmro of tlicso oi\ormous profits mado by land- 
lords owing to tlio introduction of canal irrigation, 
and I think no opportunity should bo lost of doing so, 
whether by enhancing tbo occupici^s rates, enhanc- 
ing tbo land rovonuo or imposing an owners rate. 

10. The cost of constructing watcr-couises from-tJie 
canal-distributaries to tlio fields and of preparing tlie 
land for irngation is gciiorally borne by tho landlord. 

It is small in comparison with tbo profits of irrigation, 
and landowners have little difficulty in finding the 
money. In the rare cases in wliicli the tenant incurs 
the expenditure he wouhl bo entitled to compensatien 
on ejectment. 

H. On tbo Western Jumna Canal great injury was 
dono the soil and to the health of tbo people by 
excessive irrigation, and by the bad alignment of 
the canal which intercepted the natural drainage and 
gave riso to water-logging, to spread of salt efflo- 
rescence and the prevalence of fever and -spleen dis- 
ease. But of recent years the canal has been roaligne.d, 
the drainages opened up, and excessive irrigation'^ dis- 
couraged, with excellent results. The evils formerly 
complained of have been very much diminished and 
.the condition of the soil and tlio health of the people 
greatly improved. The perennial canals more recently 
made have been carefully designed, and these evils are 
nowhere serious. Tlierc aro signs that incessant- cul~ 
-tiv-ation without the aid of manure is exhausting the 
fertility of the soil but not to any alarming extent, 
and the only feasible cure seems to-be a more exten- 
sive use of manure and the growing of less exhaust- 
ing crops, which the cultivators will no donbt learn 
in time. The introduction of canal irrigation ■ into 
a formerly dry tract ’ is generally, followed- by epide- 
mics of fever, for which there seems no remedy except . 

- perhaps the - gradual discouragement of excessive - 
irrigation where it is found to exist.' The people get . 
accustomed to it, and would rather lutvo the fever and 
the irrigated crops, than escape fever and suffer from 
semi-starvation. - - - 

I am of opinion that wo should go on extending our 
system of canals of continuous flow by damming the 
rivers by means of successive weirs and spreading 
their waters fax over the dry country to the south- 
east; and that by gradually discouraging excessive 
irrigation in the upper part of the commanded area 
we should extend tho benefits of canal irrigation over 
as much available good land 
_ . • „ , , . ■ as possible and induce tb'e 

BeBjny.TioleonFataro.Irn. supplement the 

canal irrigation by sinking 
and working numerous wells.. 


gstioD Policy la Iba Farjab. 


0. — Canals of intermittent flow. 

12. The inundation canals of the Punjab, on which 
so large a proportion of the cultivation in the soutji- 
west of -the province depends, are drau-n from -tlie 
Punjab rivers in the summer season when their riso, 
due to the melting of the Himalayan snows and tho 
rainfall on.the lo-wer hills, makes it possible -to draw 
off a portion of their floods without the aid of a weir 
across 'the river. In an ordinary year they commence 
’to flow about the middle of April, and cease to 'flow in 
the middle of September, but the dates- of_ coui- 
mencement and cessation depend on the melting ‘of 
the snows and. on the rainfall in the distant hills and 
vary in the one cose between the 16tli March and the 
15th May, and in the other between; .the 1st of 



August and the Ist of October. Tho cnunl bond 
is dug at such n lord that when tho riror rises, 
water will flow down tho canal, which is so con- 
structed tliat after somo miles tho water commands 
tho country, sometimes on both sides, out more espe- 
cially between it and the river, by means of water- 
courses, taken off from tho canal, often by merely 
digging a hole in the bank without any masonry 
outlet. 

13. Tho greater part of tho country irrigated by 
inundation canals has a very small rainfall, and but 
for the canals would grow nothing at all except a 
few acres on scattered wells. Tho outturn does not 
depend very much on tho loc.il rainfall, although 
opportune showers do increase tho yield hpprocinbly. 
The avcrago value of the gross produce of land irrigat- 
ed by these canals without tho aid of wells may bo 
estimated at Es. 12 per acre, tho wholo of wdiich 
should ho credited to tho existenco of tho canal.’ 

14. If tho canals commonco to flow late, tlioro is not 
time to sow cotton and indigo, which nro tho most 
valuable autumn crops grown to any great extent on 
the.se c^nls. If thoy coaso to flow early, tho autumn 
crops wither, and there is no moisture on which to sow 
wheat and other winter crops. 

15. A largo area is irrigated by theso canals with- 
out tho aid of wells and is generally put undor cotton, 
indigo, millets, pulses and other autumn crops, but 
it is usual to employ tho later supplies of c.'inal water 
in moistening largo areas of land on which to sow 
wheat, barloy and other winter crops, and to mature 
them by irrigating them all through tho winter by 
means of numciDiLs wells. IVcroJt not for tho wells, 
these canals would produce practically nothing but 
autumn crops, and their value would bo lessened by 
half. It is essential, therefore, to encourage tho con- 
struction of wells in such a tract, and this is gcncmlly 
easy, ns the underground water level in a tract witliin 
reach of an inundation canal is generally within SO 
feet of tho surface, and n masoniy well can bo made 
for Es. 300 or Ic.ss and can be worked by small and 
cheap bullocks. 

1C. I have given undor 13 an estimate of the avenigo 
value of crops irrigated by canal alouc. Tho average 
value of crops irrigated both by canal and well may be 
estimated at Es. 20 per acre (say 10 maunds of wheat 
at Es. 2 per mannd) and practically the wholo of this 
may bo credited to tho canal, ns without the canjil 
many of.tho wells would fall out of work. As already 
said, the outttjm docs not vary much in a year of 
drought, and any falling off in the outturn would bo 
counterbalanced by a riso of price. 

17. In Multan and Muznffargnrh tho canals are 
managed and practically owned by Govomment, and 
until lately tho cleatsmees annually required were 
done by tho irrigators themselves undor an organised 
system of statute labour, hut at tho recent resettle- 
ment of tho Multan district this .system has been 
abolished, and now tho irrigators pay to Government 
wator-rates charged on tho matured area of irrigated 
crops, and averaging _nbout Es. l-4^por acre. It is 
proposed to make n similar change in hluzaffargarli, 
and there tho wnter-rnto will probably averngo_ abopt 
Re 1 per matured acre of irrigated crop. This wUl 
ordinarily bo paid by tho tenant. The landlord in 
these tracts almost invariably takes a share of tho 
produce by way of rent, averaging about one-third of 
the gross produce on land irrigated by tho c.anal alone 
.and about one-fourth on land irrigated by both canal 
and well. His net profits, after allowing for cost of 
maintenance, aro about Es. 3 per acre on land irri- 
gated ^ canal' alone and Es. 4 on land irrigated by 
canftl and well, and ho pays in land rovonuo to. Gov- 
ernment about Es. 1-4 on the avcrago. Tho wholo of 
this may be considered ns duo to tho canal, as without 
the canal there would be practically no crop at all 
in such a tract. 


On tho Slmhpur inundation canals tho clearanco is 
done at tho cost of Government and a wa’or-rate of 
Es. 2-8 per matured acre is taken. Besides p.sying 
this, tho tenant pays tho landlord one-fourth of flie 
gross produce as rent equal to about Es. .'1 per acre 
and the landlord pays to Government six nnnns fix(^ 
land roranuo per acre on the total cultiv.nted area, 
and eight annas water-advantage revenue, on the 
matured area, the total charge being equal to about 
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Trater-rato Government roalisea about Bs. 3 8 per ncro 
of matured crop, on land which would produce it al- 
most nothing, were it not for tho canal. 


Private canal-owners take onc-fourtli of the gross 
produce as the price of tho water, besides oiic-fotirtli 
. Vol. IV. ■ 


as rent. This is equal to about Es. 3 per ntaturod 
acre. They pay Government 8 anuns per matured 
acre ns royalty, which leaves thorn n very handsome 
profit on thoir capital expenditure on tho canal. 

18. In Multan tho water-courses from the canals 
aro often very long and require a vonr heavy expendi- 
ture in annual clearance. Where the cost is groat, 
it is defrayed by tho landlord, whore small, by the 
tenant, wlio pays a lower rate of rout in considera- 
tion of his labour on clearance. A similar custom 

' prevails in hfuzaffargarh, but there tho cost of clear- 
anco is not .so great. The most crying need on theso 
oivnals is a bettor system of distributaries which 
would obviate all this annual waste of labour. This 
can bo given only by Government and sliould liave 
been given by Government long ago. 

19. In somo places over-irrigation has lod to water- 
logging and tho spread of salt efflorescence, but 
recent experiments in tho dirsetioa of reducing irri- 
gation in such tracts have greatly diminished tho evil, 
h'or instance, tho civil station of Shahpur was suffering 
soriously from wator-logging which led to tho collapse 
of several houses, but when irrigation had been re- 
duced the level of tho underground water fell. 
Similarly, round tho town of Sinnnwan in tho 
Muzaffiirgarh district, excessive rico-irrigation had 
caused serious water-logging and sjpread of salt efflo- 
roscenco, but now that loss water is supplied to the 
neighbourhood, these evils havp been greatly mitigat- 
ed. In somo places tho cultivators take too much 
water for rico cultivation and an enhancement of the 
woter-rato charged for rico has been found bcncfioial. 
I think that in most places it is qnfto possible to re- 
duce water-logging and tho spread of ^alt eOlprasconce 
by reducing tho water-supply, and th.it this should 
generally bo done whore tlicsc signs of ovor-irriga- 
tion ajppear, ovon although it may moan tomporafy 
linrdship to tho irrigators. 

It is a common complaint that land which has been 
cultivated for somo time with_tlio aid of canal imgiu 
tion deteriorates in productive power and there is 
some truth in the assertion, hut I believe it is greatly 
exaggerated, and that after a certain limit has been 
reached the productive power of tbo soil remains 
fairlv constant, espcciallv where tlio c.'innl water, as 
it often docs, brings with it a quantity of fertilising 
silt. (This is especially the case with tho water of 
tho Jhclum river which is famous for its fertile eilt.) 
^10 only remedy for tho deterioration is tho inoro fre- 
quent use of manure which is gradually becoming 
more common, esiiocially wliero wells nro made to 
supplement canal irrigation. 


20. Many of the inundation c-anals of tho Punjab 
belong to Govenmicni, nnd thoir innintcnnnco and 
repairs nro inanngoU by tbo Irrigation Department, 
tlio aimuol cost being about one rupee per ncro irri- 
g.atcd. In Multan nnd Muziiffnrgnrh the annual 
clearances have hitlierto been done by tho irrig.'itORi 
under the control of The Irrigation Department, Injl 
tho sj-stom was wasteful nnd dilatory nnd led to many 
abuses, nnd is now in process of abolition, and oit 
those canals also the clearances will in future he done 
by paid labour, n cash rate being churgod for tlie 
water. On the Feror.epore >!y.sf.'ni of canals, tlie 
clcarnnces are done bv the irrigators, an.! tho svsfcm 
works fairly well under tho suiiors'lsien of L. ilnva 
Das, but I think that in time it will have to la.nfco 
way for the more usual system of clonrniico by paid 
labour. In private rannis f;enernlly llio cleaVancci 
nro done at the cost of tbo c.innl-owner, who often 
gels the irrigators to work on them nl n loir w.ige. 
Probably the ncfunl cost, in cash to the cannl-oiracr 
is not over eight annas ner acre irrigated. Sat 
clearances are often nogleetoil or hadiv done, 
ally where the canal -owneni nro had mnnagris o' 
q-imrrel among themselves. For this and other 
legislation giving Government, hotter powers of 
over pnvnte canals in urg.mtly rcquiroil. 
the piirpo-io has been under eonsideration ro* 
fimn ton yrnro. imd there now seems soiafl>9PP- 
it will Bhoiil.v ha poaseil into law. 

21. The Ferosepore I'annls were noTiiiiiaUf 
cd by the irrigators, hut thoir Inhoaryff i'* 
by (>ilonel Grey, tbo Deputy rominisJ«»r 
sucros«ore. A number of the eminU w them J" 
made hy private piTsonn, and 
well mnnageil, the owners rcnliriaP (;,e 


ns the jiriee of tho water. Others -rf mi 

the supply of water is veo' 
rtvqneut, and it would bo 
eoncerned if Oovorninont conW/*-*? ion?*:*?’ 

meat pf sueli e.mnls, hut o*"’ ' a 
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acquired some of the smaUer private canals , ty pnr- 
cLasc, and amalgamated them irith its own canal sys- 
tem. 

22. I am not in favonr of encouraging private 
-persons to constmct further canals;. Experience 
-shows that their management is rarely satisfactory 
and that it is much better in the interests of. the 
land-owners that Government should make the canals 
and have complete control over them. I should en- 
courage the construction of k private canal only where 
-I despaired of getting Government to construct^ it 
within a reasonable time, and then only on condition 
that Government should have full power to step in 
and assume the management whenever it thought 
proper. 

V. — Tanks. 

I have no recent experience ns regards irrigation 
from tanks. I do not think it can he practised on a 
large scale anywhere in the Punjab, except perhaps 
in the Gurgaon district. 

E.— Wells. 

I have made some remarks about wells imder head 

A. 

34. In the Shahpnr district the depth to water 
varies from a few feet near the river to 60 feet or 
more in the centre of the upland tnacb. The average 
depth may he taken as 25 feet, the average cost of 
construction Bs. 300, the average duration 60 years, 
the average area attached to the well 34 acres, and 
the average area actually irrigated and produomg 
a crop in the year 26 acres. For the whole South- 
West Punjab, whore wells are assisted by irrigation 
from canals, the average depth to water may be 
taken as 20 feet and the average area of crop har- 
vested as 20 acres per annum. The water in all this 
part of the Punjab is raised by means of the Persian 
wheel and generaUy depends on percolation, and is 
rarely liable to fail seriously or become too saline, 
though in a year of prolonged drought the supply 
is not so plentiful as in an ordinary year. 

33. In these comparatively rainless tracts a well 
makes it possible to mature a very much larger area 
of crop than could bo watered by means of canal alone, 
c-spccially in the ralij when it is common for a large 
area of wheat to ho sown with the aid of the moisture 
- toft by the last floods of the hot season, and matured 
by moans of irrigation from the well, which is work- 
.cd all through the, winter. A certain limited area 
in the immediate neighbourhood of the well is manured 
and produces two crops in the year or~a more valu- 
able crop, such ns cotton or sugarcane, but a consi- 
derable area has to bo sown with turnips or other 
fodder crops for the support of the well bullocks 
through the winter. 

36. In such a tract on an average of a term of 
years, a well matures 20 acres of crop worth about 
Its. 400 where, if there had been no well, but only 
canal irrigation, the crop matured would have been 
only 12 acres worth about Bs. 150 and where, if there 
were neither well nor canal, there would have been 
no crop at all. On the average oveiy well at work 
in the south-west of the province (there are over 
70,000 of them) adds crops worth Bs. 250 per annum 
to the prodnoo of the country. 

37. In thoso tracts rent is usually paid in the 
form of a share of the produce, the mi^ common rate 
of rent on land irrigated by wells being one-fourth of 
the gross produce, wliilo on lands not so irrigated 

' the usual rate is one-third, the produce on irrigated 
land being so much greater that the smaller fraction 
gives the' landlord a larger amount of rent. The 
average value of the rent on land irrigated by canals 
or river-floods only may bo taken at Be. 3 per acre 
and on land irrigated also by wells at Bs. 4 per acre, 
after allowing for cost of maintenance. 

As already explained, a now well pays no enhanced 
land Tcvonuo to Government for twenty years. Thore- 

M«!ua Utyott. after it pays an increased 

assessment of about Bs. 20 
per well. I have in a previous part of thto note 
pointed out how profitable to Government is the 
construction of a well, and bow Government might 


profitably grant a iakavi loan of Bs. '300, free of in- 
terest, for the construction of a well, which, although 
it would pay no enhanced revenue for 20 years, woiud 
thereafter pay Government Bs. 20 enhanced revenue 
equivalent to more than 6 per cent, on the mipital 
expenditure, which by that time would itself have 
been repaid^ and equivalent, as Colonel Grey showed 
in his not^ to 20 per cent, on the capitalised loss of 
interest. It is for this reason among others tliat 
I recommend that ten lakhs of. rupees a year shoifld 
be placed at the disposal of the Punjab Government 
for loans for the econstruction of wells, oven if those 
loans have to be made free of interest. 

.38. It is frequently the case that a cultivator has 
doubts as to the proper place to sink a well owing to 
ignorance of the quality of the water and the nature 
of the strata, and it is not uncommon for money and 
labour to .bo wasted in digging for p well or even in 
actually constructing it in a- place where it is aftcr- 
W’ards found impossible to work it to advantage. I 
am of opinion that Government should appoint one or 
more experts to go round with boring tools from dis- 
trict to district and bore for water wherever it is' 
proposed to siiflr a well, free of cost to the landowner. 
This assistance would be welcomed by the people, and 
would save the waste of much money and labour. In 
some places there is a substratum of hard clay which 
the ordinary well-sinker cannot penetrate, and the 
e^ert should have strong boring implements to enable 
him to penetrate such a stratum. The advantages 'tu 
Government of an extension of well irrigation are so 
great that' I think the cost of such boring operations 
^ould be met from Imperial or Provincial Funds. 
.39. I am not in favour of any extensive construc- 
tion by Gh>vornment of wells in land which is privately 
owned,- as 1 think the wells would ordinarily ho more 
cheapfy made and worked by the owners of the land 
themselves 'with the aid of tdkavi. The plan might, 
however, be tried where the 'people will not take 
takavi^ and are willing, to let Government sink wells 
in their land, on condition of their paying the enhanc- 
ed land revenue, at once. If Government at the cost 
of ]^. 300 can sink a well on which it will realise im- 
mediately on enhanced revenue of Bs. 20 per annum, 
the transaction would be financially profitable, besides 
its .indirect advantages. And there is no harm in 
. trying the plan, where the people agree. 

40. Temporary wells are not ™sed to any great ex- 
tent except close to the beds of rivers and in the 
Umballa, Gurgaon and Bohtak districts in 15w-lying 
volleys where the water is near the surface. In such 
tracts they are, so far os they go, a valuable pro- 
tertion against drought. In recent years of scanty 
rainfall their construction has been encouraged with 
great success by the grant of small sums from Be.' 10 
to Bs. 60.por.woll free of interest, and wherever their 
construction is p^ible, such advances ■ should be 
freely given and indeed in time of famine pressed on 
the people that as large a food supply as possible may 
bo raised. 

In conclusion I venture again to urge— 

I. That ten lakhs of rupees a year should bo 
placed at the disposal of the Punjab Govorii- 
mont for the encouragement for the con- 
struction of wells by means of — 

(o) grant of loans on present terms; 

(h) grant of loans on low interest or free of in- 
terest; 

(c) construction of wells at Government expense 
in privately-owned lands; 

(i/) employment of a special agency to distribute 
loans and to boro for water. 

n. That in addition to the sums required for the 
maintenance of existing inundation canals, 
a sum of ton lakhs of rupees a year be 
placed at the disposal of the T^unjab Gov- 
ernment — 

(a) to enable it to complete the survey of the 
river valleys; 

(b) to bo ei^ondod on the construction, extension 
and improvement of inundation canals. 


Col, S. li. 
Jacob. 


Colonel S. 1 j . Jacob, late of tho Punjab Irrigation Department., 
(Isl May 1902.) 
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PKXritOBT iOWARKS. 

7| skeuld be fuUy understood that the few allusions 
vrhish ere made in this paper to the defects of the 


past are merely for the purpose of obtaining the needed 
moral for the future, ana certainly not for the pur- 
pose of finding fatdt. . : , ■ 



Irrigation is a- new and difficult science, and. the 
wonder is, «of that mistakes have been made, but 
that they have »ioi 6ccn far more iiumcrotts and more 
serious. That the record of the i'unjab lirigation 
Department is a splendid one is now fully aorndiD- 
Icdgcd on all hands, and the sole object of this paper 
is to seek to benefit that Department, and to serve 
the Oocernment under which, and the people amongst 
whom, the. writer spent the best years of his life. 

1. _ .4. rotrospoct. — ^Twenty years ago tlio Punjab irri- 
gation Department \rns tliorougbly discredited. 

Tbo Wostorn Jumna Canal irrigation was falling 
lower mid lower. Much of tho country irrigated was 
becoming barren, and injurious to tho health of tlw 
people, owing to its being water-logged. 

Tbo B.ari Donb Canal, with many radical defects, 
showed little or no promise of what it would become. 

The Sirhind Canal was nearly ready for opening, 
but it had boon very costly. Its accumulated mUwst 
was voiy great in amount, and thoro seemed no hope 
of its over being a paying concern. 

Tho Swat Kivor Canal construction, greatly hamp- 
ered by tho Afghan campaigns, was dragpng on with 
littio prospect of a good return. 

No largo projects woro being drawn out, for it had 
become a foregone' conclusion that either they would 
not pay at all, or else only after so long a period that 
it was not worth whilo to go to so groat an osponse. 
Thcreforo it was that all that was contomplnved were 
three tiny little projects, ri:., tho Sidhnai, tho Lower 
Sohng and I'ara, and tho llaninagar project (ns the 
germ of tho present Chennb Canal was then called). 

2. The present time. — Now all this is changed. Tho 
Department is thoroughly accredited, and in a most 
prosperous condition. 

Tho IVcstoni Jumna Canal has boon v.astly extended, 
its worst defects remedied, an immenso boon to dry, 
thirsty tracts, its irrigated area nearly, doublo what 
it usM to be in its early days. 

The Bari Donb Gnnnl has also nmch extended, its 
irrigated area luoro than doubled, its defects removed, 
and tho canal highly prosperous. 

The Sirhind Canal, of immenso voluo to tho largo 
tract it commands, is paying off its nrro:irs of inter- 
est, and giving a good return. 

Tho Swat lliver Canal is highly prosperous, its in- 
terest paid off, and excellent returns oro received from 
it. 

Tho Chenab Canal is barely fiuisbcd, yet tbo dcscit 
it traverses is already bloonung as a garden, and tho 
project a marvellous investment. 

Tho Jholum Canal is just opened, and irrigation is 
opening out with great rapidity. 

Tho Sidlmai, tho Lower Soliog and Para, os well as 
tho inundation canals, are all doing well. Thus, all 
is changed. 

3. The future. — ^Tho question arises, what about tho 
future P 

lias tho progress in tho past nearly exhausted the 
capabilitios of tho situation, or are there still possi- 
bilities of progress as great as that which has already 
been accomplished ? Have all tho problems which pre- 
sented themsclvcB been already solved, or nearly so, 
or arc there more difBcult problems awaiting solution? 

To these questions it is believed tho answer is, that 
undoubtedly there are still vast possibilities of pro- 
gress, and great problems to bo solved, even iiioro ditR- 
cult than those already solved, but full of promi-so. 
Also, that it is possible to niako— . 

(1) tho Punjab more than over tho granary of 

North India on tbo ono hand, and 

(2) thoroughly famine-proof on the other. 

4. Scope of this paper. — The object of this paper 
is to give tho writer’s opinion ns to 'the chief essen- 
tials of the problems to bo solved, and tho way in 
wliich the required objects can best bo worked out. 

6. A first essential. — Tho first essential is a pro- 
found belief in tho possibilities of irrigation and great 
boldness in attacking tho problems. It is due to the 
lack of this belief, and to tho caution which has so 
often characterised the dealing with tho questions that 
have arisen, that the successes attained have not 
been even greater than they are. 

.Vol. IV. 


6. An illustration. — ^Let us look ■ at one -instance. 
.The Chenab Canal is a marvellous project and a tre- 
mendous success; nevertheless, it is boldly maintained 
that it has a great' defect, which is due to too great 
caution, and this is that the canal head was not 
placed higher up the river. Can this be proved? 
Wo will see. 

Tho extension project of the Chenab Canal was 
under preparation 11 years ago'. The weir was in pro- 
gress and tho position of tho hood was therefore fixed: 
all that could then be done was to irrigate all the land 
that could be commanded from that head. The pro- 
ject was accordingly -prepared to embrace all land com- 
manded, of Tvhich the spring level was at least 40 
feet below tho surface, 'xot even this was considered 
too bold a project, and a .portion of the commanded 
area was cut oil before it was sanctioned. 

What, however, has been the actual result? Why, 
not only has tho area cut out been taken back into 
tho scheme, but also tho further limits first proposed 
have been overpassed, and every bit of land under 
command, oven os far os tho 20 feet spring level limit, 
has been brought into tho irrigated area. 

VTiy is this? Just because the progress of the 
science of irrigation which has been attained render 
it possible for a given volume of water to irrigate so 
much moro than it used to do. 

Ten years ago 1,200,000 acres of annual irrigation 
from tho water of tho Chenab river was pronounced 
too high an estimate^ and cut down to 1,100,000. To- 
day tho Chief Engineer of tho Punjab, speaking at 
tho Society of Arts, says 2,600,000 can be done with 
this same water. 

Now, oven when all that is possible has been done 
in the way of bringing all potentially commanded land 
under actual command, will it be sufficient? Cer- 
tainly not. Only a few more extensions are possible, 
and tho present Superintending Engineer longs in- 
tensely to have moro laud under command, for he 
sees so plainly that, do what he will, he cannot get 
anything like enough laud to really bring out the 
potentialities of tho available wateiveupply; and if 
this is felt now with a canal not fully complete, and 
with much improvement possible, it is certain that it 
will bo felt for moro acutely year by year, and the 
mistake of not having put tbo hood higher up when 
the c.mnl was first constructed will bo accentuated, 
for tho 800,000 or 1,0(X),000 extra acres of good irri- 
gable land, which would then have been commanded, 
aro just what is wanted for the proper utQization of 
tho nvailablo supply of water in the Chenab river. 
This would, of course, have made the project more 
costly, but it certainly was the right tUng to do. 

It may then bo said for certain that, sooner or later, 
nuothcr weir will have to be built higher up, and a 
subsidiary canal made to take up this tract. The ex- 
pense involved in tho weir and m crossing drainages 
ivill certainly not prevent this scheme being carried 
out, but how far better, if the possibilities of irriga- 
tion could have been foreseen and the head placed 
furthor up in tbo first instance. 

How important, then, to take large views of the 
subject, and always to bear in mind that whatever 
ilutios have been obtained from the water in the 
past, it is perfectly certain that far greater duties wiU 
be attained in tho future. The waste, even in our 
best canals, is still enormous, so much so that it is 
doubtful if ono-third of the water entering the canals 
reaches the fields irrigated. The waste from evapor*- 
tion is trifling; it is the waste from absorption which 
is so great, and this latter waste is capable of great 
reduction by improvements, nay, if it were worth 
while, dt would be possible to almokt eliminate it. It 
may come to this one day, though it is a far cry at 
present; nevertheless, absorpHon can be greatly umi- 
nished, and improvements in -other ways irill yet 
greatly improve duties. This must ever bo borne in 
miud, otherwise the schemes ^-wiD never be bold 
enough, and much regret caused in tho future. TEe 
lessons of the past -wiD be in vain unless it is seen how 
greatly the present standpoint can be exceeded in the 
future. 

7. A second essential. — To attack tho problems in 
the best way they must be taken up Wn a very broad 
scale. They should bo worked out in a general way 
hy those ait the head of affairs, and then the detaOs 
filled up. The proper way is to work from tho general 
to the particular, and not' the other way,- though 
this principle has not been observed in the' past. 

a 2 



doi: s. L. 

Jacob. 
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INDIAN IRRIGATION COMMISSION; 


. 8. Illustration of the above.— A b an illusfcraiion it 
‘ ihtvy bo nskod — 

' “la it not truo tiint llio ostonBious to tho orif'irmi 
projocls of tlio Wostont Juttitia, tlio tiirliind, tbo 
jjiiri Donb, and tbo UJionnb OnniilB, wlioroby tboBu 
cnnttls huTO attained to tTio luoasuro of coiiiplotonoisa 
which they posBcss, liavo in idmost ovoiy cnao boon 
.brought about by tho iniporlunitioa of tlio local ofli- 
cors (Suporintending Euginuoni us a rulo}t and nol’by 
tho orders of Govonunonti"’ “Js it not trUo tliat 
thoso extonsiou schemos woro in many cusob dotayod 
for months and yours bocauso it was said ilioro was no 
water for tliom, and that tho vested rights of tho old 
irrigators would not bo ntaintainod h" “Is it not 
also truo that in every siuglo enso tbo oxtonsiouB, when 
carried outj have more than justified thoir oxistenco, 
havo injured nouo, havo bonoUted many t " liot tho 
Govornmont now tako tho initiativo and, recognising 
tho groat possibilities in this work, oncourngo its 
oilicors in tho work of oxtousion, realising that year 
by year canals, if properly worked, can irrigate tiioro 
thou thoy did before and that extonsions, internally 
or extomolly, aro tho voiy breath of tho nostrils of tbo 
canals, and ndthout them a low stagnant condition 
will bo reached and very likely rotrogrossioii sot in. 
Iluthor let ovory bit of irrigable loud bo soarchod 
out and arranged for. Lot a bolder policy non* tako 
tho place of tho former caution, for exporionco lins 
shown that this can bo safely done. 

9. Some hindrances. — ^Xwo hindrances havo been 
already alluded to, vis., tho fear of thero not being 
<onough water, and tho fear of infringing on tho rights 
of tho old irrigators, and it has been shown that these 
fears havo in no single case that actually occurred been 
justified ill practice. Thoy aro in truth fur too great 
a bugbear, owing to an imperfect sonso of tho poteii* 
tialitios of irrigation. 

Some other hindrances which exist as to oxtoiisiou 
on a largo scolo may now bo mentioned, os tho ground 
will bo thus cloarod. 

(1) Thoro is tho fear that tho inundation canals 
will suffer if too much water iq abstracted from the 
rivers. 

... As a matter of fact, all that can bo abstracted ny 
tho pormanout camil will affect tho inundation canals 
only to a slighb extent, it should, howover, bo clearly 
.understood that inundation canals can'fihvor bo allow- 
.od to iuterloro with 'cho development of tho country by 
■ponnauont canals. Tho inundation canal is an ex* 
.cclicnt dovico in an early stago of civilization, as it 
enables good results to bo attained very quickly* and 
at slight cost. 

- As, however, civilization progresses, it is found that 
inundation canals aro crudo implianccs, that thoy can 
only tako a little water when tho rivers^ aro high, 

' while the rest must pass on ; whilo thoro is littio poiror 
.'of regulating tho supply, and, moreover, the canals 
often dry up prematurely. 

Hence in a further stago of progress they must be- 
come more like the permanent .canals, and bo 
served 'with weirs* built across tho rivers at intervals, 
one head serving many of these canals. ■ Tho supplies 
. will thus be properly imdor command, and tho fear 
of top. early drying up will be obviated. 

(The only thing that irill have to be carefully 
' guarded against is that the facility of obtaining sup- 
plies from tho rivers does not lead to over-irrigation 

• and water-logging.) 

There need be no fear as to tho construction of 
'iveirs across the Punjab rivers, even the mighty Indus 
itself 'Will eventually have to submit to being bound, 
•it' being clearly understood that it is only a question 
;.0f time for the ieinodelling of the whole system of 
'Inundation canals. ' * 

'i! (2) There is a complaint, in some' ewes that 'the 

• abstraction of 'too much water f rorn the rivers wiU in- 
f.jure the navigation. 

This objection comes mostly from Sind. But here 
'again' it should be understood that it cannot be 
'listened to. . The waste of water -that would be necessi- 
tated by keeping up navigation is out of all proportion 
— ^"'to its value. It 'would be like keeping an_ idophwt to 
draw a go-cart. Navigation on the li'vers in the 
Punjab or Sind is doomed, and it is useless to t^ 
and save it. Navigable canalB do not answer in 
North India, and traffic 'will have 'to bp by railway. At 
■ilm's'ame tinio, wood' (and perhaps boats) "nill be able 
to come down' 'the Indus most likely for a' long time 
while, the rirer is high. < 


^ i*?* looked Oft (M a teAoIe.-Anolher 

most iinportniit priiiaplo which needs to bo rccS 
j *■ is to bo looked at «a a whole. 

Uithorto tins has 11'^ boon done, but oach seliome 
has hcon looked at indopondontly, on oomploto in Itjclf. 
and it had to^ staiid or fall on its own merits, apart 
from iM relation to the improvement of tho provinoe 

ntt n wiiolo* 


lino Jms hamporod progress much, especially iis re- 
gards works not charged to "-lO-Works not charge: 
able to rovonuo," to i;ol moucy fwr which has boon an 
exceedingly difiicult task. 


Iho nrovuioo can novor bo properly dovolopod on 
those lines, and it is most osscnlial that it should bo 
looked at ns a whole, and tiio vested rights of tiho 
pnupip IIS a whole bo taken into consideration. Thus 
tho nbiiiidiinco of ono part will bo used to remedy the 
dohcieiicj' of nnotlior, tlio state of thoso who have but 
n pivciirioiis .•tiibsixtenco bo more regarded and the 
(iiiieliorntiun tlioreof not allowed to bo prevented by 
tbo vested rights of tho few who aro well off. 

This will bo further enlarged upon later when deal- 
ing with tho WoBtem Jumna Canal. Tho principlo 
IB merely enunciated now. 


1 rom what wiw lately said by Mr, Preston on tho 
occasion referred to bolorc, it is understood that the 
quc-stion of giving n more liberal treatment to minor 
works is boioro tho Uovernmont. It is lioped that 
tins matter will bo dealt with in a very broad spint 
indeed. 


11. C’Cnerol method of dealing vilh the problem as 
a icApIc.— Tho ground being tlios cluirod, it is possible 
to take n guiionii view of too principles to Oe accepted 
tti dD:i]hi(' with tho dovcloptnotit of t!to irriffatioii of 
tho pi^rnico (and beyond it) oa a wliolo. It is niftiu- 
Uiinocl tlmt ilicso principles nro ns follows ^ 

(1) Use if fiossiblo nil the available water and do 
not let any bo wasted. 

. ('^) Spare no effort to irrigate ovory bit of land 
which needs irrigation. 

VVater is to Nortii-VVest India what its iron and 
co.il nro to iingland, or what gold is to tho Transvaal, 
but tbo greater pafe of tiio water still runs away un- 
used to tbo sea, and on tho other hand much land lies '. 
barren nod waste, or exposed to famine, which could 
be watered. liowaror tiilfirult tho problems may seem, 
they should bo boldly attacked until it can bo said that 
practically nil tbo lauds that need water havo been 
provided for, and not till then should water bo allowed 
to run imboeded to tbo sea. 

Nor is thoro anytliing in thoso problems which would 
bo so excessively costly that a prosporons and wealthy, 
department like tho Irrigation cannot afford to cany 
them out, and 'the ultimate result will bo the for 
greater prosporty of tbo province (or provinces) as 
n whole, than if a more cautious policy bo followed. 

12. The application of these principles . — ^Lct us now 
SCO how these principles would bo applied. 

Generally speaking, in tbo north and west tbero is 
n plethora of water and (at all events in tbo Punjab) 
too littio land, 'while in tho souch and cast Miaro is 
too little water for tho land, TTe willoxomino in 
detail in connection 'with' each main river, for once we 
get to any distance from tho Him^ayas and beyond Ue 
fertile bolt with good rainfall, high spring level, and 
many irrigation .wells, there is but lirae water avail- 
able except in the rivers, though there are exceptional 
cases which must bo dealt with specially, such as the 
districts of Gurgaon and Gujrat, and o^er parts. Also 
it is not proposed in this paper to say anything about 
the extension of well irrigation, thou^ it must always 
be borne in mind 'that .it is a most excellent thing for 
suitable .ports of tho country, and it should be .en- 
couraged in every way. 


13. The Indus . — ^Beginning from tho north-west cor- 
ner, the &e3b river is'the Indus, with a volume greater 
than that of all the rest of the Punjab rivers put to- 
gether. 

The Sind Sagar Doab, even if it should .all .prove 
ou examination to be irrigable, 'will take but a minor 
portion .of this volume, and in order 'to prevent tJie 
present , great waste of water it is necessary that 
every bit of land in Sind which can bo irrigated should 
be piorided for by canals from this vast volume. 
"What 'the area of the unirrigated land enable of irri- 
gation in Sind is, is not Imown 'to the writer, but, how- 
ever great it -is, in all probability there is far niore 
than enough in the Indus, after ■the. Punjab has baa 
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■hll it wants, to water it completely, and the water 
should therefore be taken to 'the farthest possible 
limits, bringing much waste land under cultivation. 

A very low estimate indeed of what could be done 
with the surplus water not required in the Punjab 
and over and above the present irrigation in iijind 
would be eight million acres annually, possibly vastly 
more, but is there the land available? It is feared 
not. 

It is understood that schemes for very large canals 
with at least one weir across the Indus were at one 
time proposed in Sind, but that they were rejectea 
on the double ground of interference both with the 
.inundation canals and with navigation.* 

Ifow if there is anything in what has been said in 
this paper, such reasons are quite invalid, and the 
schemes should be recousiderea, and if- they do .-not 
include all the irrigable land which can be commanded 
they should be recast to include it all. It is practically 
certain that there is more than enough water for all 
irrigable land in Sind. 

14. The Jliclwn, the Uhcnuh, and the Itavi . — ^It will 
be best to consider the next three rivers together. 
There are now three canals irom these three rivers, 
but in the three cases there is a marked disproportion 
between the available water supplies and the areas 
commanded. 


The dhelum Canal does not command half the laud 
which the water could irrigate. The head of the canal 
apparently could not have been put higher up because 
of hUls on the left bank, which reach right to the 
head of this canal; therefore, though some land is 
excluded from irrigation which needs irrigation, this 
was seemingly unavoidable. May be, however, some 
way of irrigating this land will be one day found 
when stieuce has rurther developed. It is a nice prob- 
lem left to the future. 

The whole of the Gujrat district,^ however, should 
be carefully gone into on the same lines as those pro- 
posed for Gurgaou (see para. 24). This Gujart dis- 
trict sometimes suffers from famine, and needs reme- 
dial measures. 


Now the surplus Jhelum river water is_ of con^ara- 
tivdy little use to Sind, because, even without it, all 
laud in Sind can be irrigated. If, therefore, it cannot 
bo utilized in the Punjab it will be wasted perpetu- 
ally. 

The Chenob Canal, as already explained, lac^ 
commanded area, and even if a subsidiary canal is 
made to take up the area left unirrigated because 
not commanded from the present head, still the 
Chenab river will have water enough for it without 
damaging the present canal colonists in the least. 
They null still be able to do much more irrigation 
than they were ever guaranteed, and the water will 
be used more carefully and there will be less fear of 
exhausting the soil. 

When, however, we come to the area between the 
Kavi and, the Sutlej we have a tract considerably 
greater than can be irrigated (as things are at 
present) by the Bari Doab Canal. 

At present this canal only irrigates to the Lahore 
district border without entering the Montgomery 
district, and there are tracts in the Lahore district 
(if not also in the Amritsar district) to which exten- 
sions are needed. 


Outside the present scope of this canal the follow- 
ing areas of irrigable land exist : — 

Acres. 


High land 

Havi low land 

Beas (or Sutlej) low land 


830.000 

490.000 

260.000 


Or about one and a half million acres. 

' No doubt this land should be irrigated, but how ? 

15. The Lower Bari J)odb Canal Scheme - — A scheme 
has been prepared for tbe irrigation of this plot from 
the combined Sutlej and Beas rivers, taking off near 
Ferozepore. This project has been submitted by tne 
Punjab Gtovemment to the Government of Ihdia,^ and 
though not yet approved by the latter, it seems likely 
to be approved alter some modification. 

It is, however, pointed out that there is surplus 
wa'ter in the north-west of the Province, more tlmn 
enough for all possible requirements in the Punjab 
and Sind combined, some of which must therefore 
be wasted perpetually; also that the eastern and 
south parts of the Province are very dry and destitute 
of water. It is therefore strongly urged that to water 
the plot in questibn from the Sutlej is a great mis- 


take, which will bo greatly rued in the future if 
carried out, for it is a retrograde Step.f 

It is admitted that it is an easier scheme to irrigate 
this land from the Sutlej, and ' also that there are 
difficulties in the alternative scheme. Nevertheless, 
the ultima'ce. benefits to the country as a whole by 
the alternative scheme are so 'much greater than by 
the scheme as prepared, while the difficulties are far 
from insuperable, so the Sutlej should certainly not 
be drawn upon for this project. Let us look at the 
matter a little more closely. 

16. Alternative scheme , — ^The alternative scheme is 
as follows : make a channel from the Chenab river 
to the Bavi, and take out a canal from the Havi to 
irrigate the Lower Doab. Then, to make up the de- 
ficiency in the Chenab supply, make a channel from 
the Jhelum to the Chenab, and 'take out a channel 
from the Chenab to supply the lower part of the Che- 
nab Canal. Aqueducts over these big rivers are out 
of the question, on account of the expense and the 
great height to which they would have to be raised to 
(dear the floods^ etc. ; but the above method of drop- 
ping the water into the river and taldng it out ^ain 
presents no such difficulty. 

17. The objections -. — The main objecd^ions are two 
in number: — 

(1) the great exist of crossing the drainages, and 

(2) the_ great height above the country of the 
Bari Doab, as compared with the bed of 
the Havi. 

It is submitted that these objections are not of 
great weight, if only the best method of designing 
the project be adopted. 

First, as regards a canal from the Havi for the Bari 
Doab, Mr. Preston, speaking at the Society of Arts, 
spoke of the difference of level between the Havi hed 
and the plateau as probably 40 feet.X The writer 
is doubtful if it can be any like as much, but granted 
for the sake of argument that it is' so, still it will not 
invalidate the scheme. 

In the firnt place, there is not the least need to 
begin to irrigate by the new scheme at the Lahore- 
Montgomery border. The present Bari Doab Canal, of 
(xiurse, ceases to irrigate there at present, and it is 
granted that there must be no hiatns in the irriga- 
tion; but there is no difficulty in extending the Bari' 
Doab Canal irrigation further down. The hi^ land 
is hero very narrow (it is wider lower down), and it 
would be no great matter to carry the Bari Doab 
Canal irrigation to the town of Montgomery itself if 
need be. It would mean less than 100,000 more 
acres of annual irrigation. 

Now the average irrigated area on this canal from 
1886-87 to 1890-91 was 491,000 acres, and from 1896-97 
to 1900-01 it was 746,000, or an increase of over 
250,000 acres. 

There will be no dfflculty, therefore, in improving 
(enlarging the canal if need be) and extending to the 
extent stated, even if, in addition, an extra area is 
taken up in the Lahore district. Put the local officers 
on their mettle, and it is guaranteed that this will 
soon be done, without any injustice to the present 
irrigators. 

Now the lower down the Doab the new canal has 
to begin irrigating the less the difficulty will be. 

Suppose the new canal head in the Havi were some- 
where near the tail of the '^ahu Escape, then such 
is the slope of the country towards Multan that the 
canal would doubtless be able to irrigate by the 
time it reached the town of Montgomery, which is 
all that is necessary, and this part of the stmeme would 
not be costly. 

18. The Chenab to Bavi Channel . — Now as to the 
chaimel from the Chenab to the Havi, all that wHI 
be necessary will be to pass the 3,000 cusecs§ or there- 
abouts down the main line of the Chenab C^al, 
then along the pugaira Branch till it reaches a point 
opposite the point on the Havi where that river must 
be reached, and then make for that point by the 
shortest route which the circumstances will allow. 

As to the main line of the Chenab nothing whatever 
is required as 3,000 cusecs will be added on, and 3,000 
will be also cut off by the new chaimels which bring 
in the Jhelum water. 

The Gugaira Branch will have to -be enlarged to 
carry the extra 3,(X)0 cusecs Gess the volume required 
for the irrigalaon at the tail which will be supplied 
by the new drarmel, i.c., if the new chaimel did not 
stop short of the Gugaira Branch). The absolutely 
new chaimel from, say, Buchiana on the Gugaira 
Branch to the Havi, will only be 20 miles or so long. 


, *T]ie gn^d for sajiss this ira»astatcsiciit wade by Sir B.Emi James, E.C.I.I:.. late CbiefComnicdoncr of Sind, at .the Society of Arts irhia 

t^e Somcd^tthi^oEonrable Jlr. Wilson, Settlement Commlsscter; Ponjab, nigcd this same thing behre the KmineComriiioa. 

i Unforinnstely the map at bard, rMch aas_ luinishcd by the Punjab lii^ticin Sepaitment, lacta lerels ^hieh TOiId settle this point. 

§ Cqecc is ft contr&cUoD in coinsicii use in In^ lor one edne loot per eecono. 
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In crossing this low Innd doubtless some drninngos 
will have to bo ncgolintod, but by going low down 
tbo Biivi like this tho chief diiliculty will bo obviated. 
To enter tbo llavi opposite Lahore would bo very 
costly; to enter it near Snidwnin would bo to uscapo 
nil diinoutbics of drninngo; to outer it nt tho point 
suggested would not bo costly. Tbo greater part, if 
not tbo whole, of the draiiingo nice with would be 
diverted into tbo Bnvi )«y a Inrgo c.itrb water driiiii 
and (tn ornbatilcmon’t behind it to protect the' now 
cbaiincl. The suinll niiiount of draiiingo wbicli could 
not bo so dealt with could bo mndo to.oross tbo obdnncl 
by lovol crossings wboro tbo lovols nuitotl, and by 
syphons wboro tliojr did not. This ooiild onsily bo 
dotonninod by running n trial lino in tbo direction 
suggostod. 

^ 19. The Jhclum io Ghenub Ohanncl and eonlinva- 
tion. — ^Tbis channel to carry, say, 3,000 cusocs, would 
oitbor bo tlio Jboluin Onnul main lino and Soulliorii 
Branch enlarged, or olsq n soparnto^oliniinol closo 
alongside these obnnnols till it ronobes tbo Hrst gront 
bond on tbo Soutborn llrnncb wbnu'o to (lio Ciicnnb 
is a short distance of 16 mites or «o, There woiild 
bo yoxy littlo drainage to_bo oncounterod. Tlio big 
drainngos would all bavo joined tbo Olionnb up nlronm 
of this. At tho juuctioii of Ibis olinniiol with tbo 
Ohonnb anotbor weir would liiivu to Iw built and n 
obannol bo mndo from that plnco to tnko up tbo irri- 
gation of tbo Jbaiig, tbo Knkb (and possibly of tbo 
Qugaira) Brnnobes below tbo jioints at whicli it cut 
tho owisting obnnnols. This would of course erosstlio 
drainage of tbo couutty, but would not moot any- 
thing very formidnblo. 

20. Gampariaon of coal . — ^It is not cosy to mnko 
any comparison of cost botweoii tbo sobomo now boforo 
Govommont (sny, scbcino No. 1), and tbnt lioroin pro- 
posed (sny, sebomo No. 2), but tbo following roinarks 
limy bo considored. 

' As to tbo cost of sebomo No. 1, not only should tbo 
amount of tbo proposed project^ t.c.. Its. 3,32,00, QJO 
bo included, but also tbo oapitnlisod value of tho 
Sutloj river water. Tlio reason for this is that in 
sobomo No. 1 this water is used up for tbo loiwer Bnri 
Doab, wboroos in sebomo No. 2 other water which, 
ns has boon boforo shown, must otiicnriso bo uttorly 
W’astcd in porpotuity, is to bo used for this purpose, 
and tbo Sutloj water set froo to water Intul which is 
now desert and udll rciiinin desert on tbo iriies of 
sebomo Nb. 1, but can bo mndo most fortilo by moans 
of sebomo No. 2, a tract now wortli, almost nothing, 
but with a canal to water oven oiio million acres would 
be worth at least Bs. 10,00,00,000 ; and tbo canal could 
irrigato immonsoly moro tlinn this. 

21. Sough catimatc caaiJy made . — ^It is tboroforo 
strongly urged that a rough ostiraato of cost of sebemo 
No. 2 bo proparod. This can onsily bo dono without 
sending any European olTiccr into tbo field by mak- 
ing onch of tbo Superintending Engineers of tbo 
Jholum, Ghonab, and Bnri Donb Circles do tbo part 
in bis oircio (mainly from existing surveys and tbo 
cost of soinowbat similar works in tbo circles}., Tbo 
very few trial linos wbiob aro needed for this estimate 
can bo run by native surveyors in a montli, and tho 
rough ostimato would bo ready in three. If fnrtlior 
surveys later on revealed possible improvomonts in tbo 
trial lines, then tliis would nil bo to tbo ndvnntago 
of scheme No. 2. 

Tho different parts of tbo ostimnlto would be ns 
follows : — 

Jheluu CmoKB. 

■ (1) A channel from the, Jholum to the Oheuab to 
carry 3,000 oueecs on tho lines stated above. 

Ohsnab GmoLB. 

(2) A weir acrc^ the Chouab river nt juuobion 
of above obonnel with the Ohenab. 

(3) A obannel tberefrom to take up the lower 
irrigation of the Jhang and Bakh branches, and, if 
necessary, that of tbo Gugaira Branch also, 

(4) An enlargement of' the Gngaira Bronob to 
.carry 3,000 cusecs more, as far, say, as Buobiana, nnd 
'a channel from there to the Bavi. 

. Bari Doab CiitCLE. 

(6) Extension of Bari Doab Canal irrigation to 
Montgomery- Town, including any necessary enlarge- 
ment of dhannels. * . ' 


All tbo now estimating toquired irill bo lor the 
Bavi weir mid tlio new cbniinol from tho Bavi till it 
moots tbo proposed niigniiiout near Montgomery. ’ 

!riio estimate Ibiis obtained will give a fair idea 
of tlie cost, nnd oven if it cost <300 lakhs, it would i,o 
far bettor to spoiui this amount than to wasto tbs 
bciiui-ifiil water of tbo Sutlej on a tract wliicii can 
get wiitor olsowliore, instend of using it to enrich 
ilesert lands (k<sot.'tto for lack of water. As a matter 
of fact, sebomo No. 2 will not cost anything Uko this; 
it is, far moro likely that 400 to 4M) Inkbs will suflice 
for it. Blit lot these two Kcboino!i bo regarded not 
ns more isolated indopondeul projects, but as part o( 
u groat wholo for tbo improvomont of tho Pravinco. 
it IB believed, then, tiiat No. 2 will iindoiibtcflly lie 
preferred. 

22. Another difficulty, — If, however, sclicino No. 2 
sliould bo iipprnvcd. what would bo done with the 
water of t he StiMeJ ilnis luivmi P 

This leads ua ic, imotbur difficulty. There is, un- 
liotiblodly, land nvailiibln un tbo left bank of the Butlcj, 
but only n very amnll proportion of it is in British 
tvrritoo'. .Somo of it would bo in tho Biknnir State, 
but tliu lulus'* Would be in tbo 'Bnltawolpur Stato. 

This is n drawback, but on tho principle of develop- 
ing tlio wiiole -ouiiutty it should bo accepted tbnt those 
lauds nboiild obtain tho water. Norortiiolcas, it is 
iinust ini]H>rtniii tiiat certain conditions should be 
laid down nnd ndlicred to in tbo matter, as tbo ground 
iipun which itlono tbo British Govommont will consent 
to forego the uuo of tlio tvater of tho ijtitlej on tbo 
right bank Ihoreof, and put iteolf to great extra 
I'xpenKo in eo doing. 

Cnunis partly worked l>y tbo Nalivo Btatca present 
intotcrnblo diliicultios, only to ho roalised by thoso 
who, like the writer, liavo cxpcrionccd them. 

Tharotoro, tlio foMow/ng conditions should ho in- 
sislod on’: — 

(1) Tho canal to ho British, nnd constructed with 
British cnpitnl only, and worked nnd maintained by 
the British, just ns tbo Abohnr and Bhattinda 
brnuches of tlio Sirliind (kuial nro worked. 

(2} Tho Britisli Goverumeui to fix tbo rates to bo 
charged ns it tbinla fit. 

(Tlicciu rates will bo doubtless liigbor tbnn ou tlio 
Birhind CnnnI, seoiiig tho imincnso rnliio of tho water 
in such n rainless tract, and tbo uoat cost involved 
by this sebomo, nnd tbo uthor seboroes ncocssitnted 
by this one.) 

(3) Proper nrrangemoiits to bo mndo ou a plan 
worked out by tho British Govommont for supply- 
ing tbo UGCCssarj' population for tbo cultivation of 
tbo land which will bo irrigntod, but which is now 
nearly uninlinbitcd. 

Tbo Nntivo States will gindly consent to thoso terms 
if they understand that only thus con they got the 
water, nud no matter what is dono, or however high 
tbo rates fixed moy ho, tho gain to tbo States, espeot- 
oily to Babawolpur, will bo stupondous, just as tbo 
gain lins boon to Knridkot tlirou^ tbo Birbind Canal. 

Uf coiirso tbo wuir across tbo Sutloj would mnko 
n provision for tho supply of tho inimdatiou canals 
on tho right bank, which ore supplied, at present 
from tluit river. The oTuoction to tbo uso of tbo 
Sutloj water to tho liigb land 'on right bank would 
not apply to this low lond^ for thoso oonols will only 
require water when there is extra water in tbo river. 

As to tbo proposed canal ou tbo^ left bank, it should 
bo designed to command five million acres, for it 'will 
bo ablo to irrigato nearly two million acres, and there 
should bo room for expansion as tho duties of the 
watoV aro improved. It may, however, possibly bo 
better to make two or moro smaller canolB instead of 
ono huge ono. Almost aU tbo land embraced by 
such schemes is now practically desert land. 

23. The Sirhind Ganal. — As regards the Sirbind 

Canal, it giv^ the fullest proteotion to its commanded 
area, via., to the Ludhiana and Ferozepqre districts, 
and tbo main portions of tho Patiala, Jbind, Naoha, 
and Earidkot States. ' 

' TJnfortunotoly, tho canal partly belongs to tho ;Na- 
tivo States, and this causes complications, otborwiM 
it would be proposed to extend tho irrigation from tho 
Eotla and Ghnggar branches into. -tho Siisa Tobsil 
of the Hissar district, but apparently tbo treaties . 
with the States prevent this being dono, which is a 
pity. 


(6) A canal from the Bavi where the Cbenab 
.channel comes in to take up the irrigation of the 
high land of .the Bari Doab below the .'town of Mon't- 
gomery and also the Bavi low land wbiidi is com- 
manded. .. - - . ‘ 


24. The country between the Qhaggar and Jumma. . 
be Sirbind Canal irrigates up to the edge of tbo 
rbaggar river, and wo will now consider’ tile rase o 
he country between the Gbaggar and the Jmma. 
t-is this tract which contains almost tbo wboie or 


Punjab, which is subject to famines, nnd the ameliors- 
tion of its condition is porhnps tho most urgent ques- 
tion of all. 

Tho 17051001 Jumna Canal irrigates much of this 
tract, and is invaluable. But oven with this canal 
there is a- groat^dcal that is sadly needed for tho im- 
provement of this part of tho country, and many diffi- 
cult problems have to bo solved. 

Tlie tract in question embraces tho sis districts of 
TTraballa, Kamal. Delhi, Gurgaon, Eolilab, and Hissar, 
and parts of Patiala, Jliind, and Nabho States. 

Its first' desidor.atnm is that it should be secured 
against famine; the second that its general condition 
should be improved. 

The TTmbnlln district has the best rainfall and many 
wells, and 'is already secured ; therefore nothing need 
be said about it, except that what will bo said with 
rog.ard to the torrents in de.aling with tho Karnal 
district, will apply in measure to XJmb.alla. 

The Delhi district is so well irrigated by the "Western 
Jumna Canal, besides having a better rainfall than the 
rest, that it, too, may bo looked nt ns secure. , 

25. Gurpoon. district. — ^Tho Gurgaon district 'must 
bo treated by itself. It cannot bo dealt with from 
tho outside. 

It has already a s^em of rough but fairly offectivo 
irrigation works bmonging to tho district. Wlint 
is wanted is that this system should be much im- 
proved and extended, and money should be freely 
furnished for this purpose. It should not be expected 
that the.=:e works will furnish a largo return for tho 
expenditure, and the district has not capit.al enough 
for tho purpose. 

Mr. Maegregor, tho District" Engineer, is full- 
capable of drawing up a thorough srimmo for tho pro- 
tection and prosperity of the district, and with tho 
help of a subsidy from Government, and money lent 
on easy terms, this district can bo thoroughly secured, 
and made to flourish in a high degree. 

26. XTfftcm Jumna Cana ?. — For tho rest wo must 
look mainly to tho "Western Jnmna Canal. 

This canal Kas a curiously chequered history, and. 
while the oldest, it is far tho most backu-ard of all 
the Punjab can.als. It has boon patched and repatch- 
cd. a bib now hero and a bit new there, but always 
tacked on to tho old. and therefore never what it 
should be. This old canal of the ^fognls had every 
defect a canal could have, and though vastly improved, 
is very different to a properly constructed and design- 
ed canal. The Government system of accounts hits 
this canal very hard. Tho nominal capital account 
is about ISO lakhs of rupees, though half tho canal is 
still in its primitive condition. The cost of, sny, 
patches JTo. 1, ICo. 2. and No. 3 is all charged to the 
canal capital, though No.'. 1 and 2 have long been 
superseded; and a brand new canal could have been 
made for the amount of tho present c.ipital. Any 
commercial business would have carried out the im- 
provements by means of a sinking fund or redeemable 
debentures, and left the capital small. Even now it 
would be far bettor for a largo portion of the c.apital 
to be written off against surplms profits, which were 
so large in tho old days, going back say about 60 years, 
and altering the accounts accordingly.* 

It may bo said that it is only a question of accounts, 
and it does not matter. But it does matter, for the 
overloading of the capital account h.as a bad effect on 
tho improvement of the canal. 

27. Peeuliar condifions . — '"What adds to the difficulty 
of the problems connected with this canal is that tho 
seasons are so unequal at different periods. Thus 
from 1870-71 to 1894-95, a period of_25 years, there 
were only two very dry years, viz., 1877-78 and 
1883.84, and very few even fairly dry ones. Most of 
tho years were wet; that is, over the area embraced 
by the old unextended canal. 

Since then there have been seven years of drought 
or famine, occurring one after the other. This greatly 
increases the difficulty of dealing with the oirenm- 
stances. In the first half of the last decade (1890-1900) 
the cry went up all over the canal — "We do nob want 
your water, wo 'only want drains.” In the latter 
■half — ^""Wliy these drains? — -We only want water.” 

Dnfortnnatdy tho last extensions ■nero only just 
being carried out ‘ivhen the drought began. Had 
they been finished a few years before tho drou^t, the 
irrigation would automatically have shifted its centre 
from the wetter tracts traversed the old canal, 
phere year after year tho demand for water was 
so riight, to the ne'W and drier tracts of the extensions. 
If after that the drought had occurred, the relief at 
famine time would have been far greater than it was 


(though the famine would have been very much 
Korse but for these extensions). 

28. Sissar district . — The famine fell with far tho 
greatest severity on the large Iffissar district (as big 
as Yorkshirc)j where the distress was greater than in 
.all tho rest of the Punjab put together. •' 

Tlris^ district has five tahsils, jand there is some 
irrig.ation in all of them, but irrigation from the late 
extensions at tho tail of' tho Sirsa Branch 
from tho Hansi Branch and from the Bhiwani 
distribnt.aTy, were not fully -developed, .for tho 
reason given above, for owing to the great* demand 
for water on tho one hand and the frequent cuttmg 
of tho banks^ on the other (this was worst on the 
Bhiwani dirtributaiy), it was very difficult to get watei 
to tho tails. No doubt something is being done 
now in this; direction, but directly the old order 
of seasons returns, it will bo possible to work up these 
extensions to a thorough state of efficiency and bring 
out their full value. Besides this, it is necessary that 
the rest of tho land under command in the Hissar 
district (leaving out that part which is altogether 
too s,'indy)_ should also be taken up for irrigation. 
This area is not vast, but if it is irrigated and the 
former extensions fully developed, there can bo no 
famine in Hissar and no great scarcity. Tho situa- 
tion would bo saved. 

The chief nnirrigated and irrigable tract is the 
one which_ would have to be reached throngh the 
•Tliind territory from tho Bntann Branch, which must 
be enlarged. On no account, however, should this 
distributary bo made until the Jliind Durbar con- 
sents to the condition that it should be wholly a 
British channel and all the irrigation be looked after 
by British officials, and a consolidated rate bo charged 
for the water, equal to the combined rates paid on 
British territory. 

Even on these conditions the benefit to the State 
would be so very great that directly it is seen by the 
Durbar th.it it must accept the "conditions of the 
channel will not bo made, immediate consent will be 
given. These conditions are those made rrith Faridkot 
on tho Sirliind Canal. On no account should any 
other arrangement bo made with the Jhind or any 
other State, such as the former one made on the "West- 
ern .Tnmna Canal, which makes the proper working of 
the canal impossible. It is like trying to walk fast 
with a. stiff kneo cap. It was all right in old days when 
there was more water than could be used; it is an 
anomaly and a blot in these days of economy of water. 

There is some other land to the south of the new 
Potwar distributary which should be taken up, and 
this ironld appear to bo all, except an important 
part of tho Hissar district near Barwala, between the 
Pabra and Mahsudpnr distributaries, but unfortunate- 
ly this cannot bo irrigated without upsetting the 
arrangements 'with the Patiala State as to irrigation 
from the Sirsa Branch. These territorial arrange- 
ments are heart-breaking, and canals should be like 
railways, independent of these differences. 

The canal officers should be encouraged to work up 
the irrigation in Hissar to the utmost. It is rhuch 
easier to irrigate near the heads of channels than at 
the tails, especially when, as here, the charmels are 
very long, but it is essential that the water should be 
pushed down to the extremities. The Bhiwani Tahsil 
of tho Sssar district has practically had no irigation 
as yet from the Bliiwani distributary. 

Every bit of the Hissar district which can be com- 
manded, and is not altogether too sandy, should 
be irrigated and get its share of water, wheather from 
the "Western Jnnma Canal or otherwise. Some of these 
other portions of the district will be mentioned later, 
and tho question of how this can best be done will 
be disenssra. 

29. Sohtah district . — The Bohtek district is per- 
haps the next worst district to Hissar, though after a 
long interval. 

The Gohana Tahsil is well irrigated. The sample 
and Bolitak Tahsil are both irrigated, and w^hen tee 
irrigation on the Bhalot and Bhiwani distributaries, 
especially the latter, is devdoped, then these two 
tahsils inll alk> be secured, and the Jhajjar Tahsil 
will bo the only one left to be troubled with temine. 

This is not an easy matter to remedy. Tho land 
is almost all too high to be watered by the canal. 
The writer has not sufficient local knowledge to say 
how this problem can best be solved, but probably ft 
can be done i'n connection with tee drainages which 
run into the Naiafgarh JhU, indhding drain Np. S. 
Lack of knowledge of details predudes more being 
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said, but with tlio ro&t of the dislrict Roenrod, 
sonroity in tho Jlinjjlmr ' Tnirail unnhol bo bnd. but 
cortnini}' romodini monsuros nro poRtiiblo horo nloo. 

80. Native Stales in Soufh-JJasl Punjab. r—Tborn 
nro portions of tho Pntinlh, Jhind, nnd Nnbltn Stnlci 
ill tho i>strcnio soutli-cast coriior of the Ihuiinb. Tlioso 
suifoTod grcntly in tlio rocont fnminos. Tho country 
horo is vo^ liko thnt of tho Gitrcnon district nloiiR- 
sido, nnd it onn bo tranted in just tlio snmo wny by 
locnl irrigation works nnd tho dniumitig up of (orrents. 

81. Karnal ilislriot , — ^Tlio greater part of tho Knr- 
nnl district is thoroughly nrotedod liy tlio Western 
Jumna Onnnl. Somo portions of tho distribntniy 
system, espocinlly tho Nnnlnk dislrihutnry nnd Clmti- 
tnng sohomo, need developing, liko those in Hiainr, 
but when this is done tho grontor part of Knrnnt will 
bo quite raised nbovo fonr oven of sonreity. 

Tho other part outside tho scope of (ho_ Wesfoni 
Junmn Onnnl proper will bo sopnrnioly considered. 

82. Sufigestions as to arrangtmenis for the abort 
proposal. I. —It will naturally ho inquired whence the 
water is to como from to enriy nut tho nhovo. 

It is not proposed to attempt n finnl answer to this 
question, but somo suggestions no to the way in which 
the sohmon can be gained may bo iiientioncd. 

Unfortunately tho Jumna river docs not lend itself 
to canal extension ns well ns the other Punjab rivers, 
for it rises more tardily in tho spring (a great defect), 
and gonornlly falls moro quickly in tlio autumn. 
Tlioroforo, while something might bo gained by carry- 
ing larger supplies %vhen available, yet tho gain would 
bo less than on otbor canals. 

Tho first thing to bo done is to improve nil the in- 
tomnl nrrnngomonts. hfuch, very much, has been 
done, nnd is being done, but muolrremnins to bo done. 
Tho old irrigators nro tho worst offenders. Tlieir 
wator-eourscs must bo made straight, and must bo well 
kept, and tho land must bo divided up into tho proper 
plots (kiaris). The ciimhcrsomo nnd troublesome rules 
on tho subject must bo nmondod, and it must bo made 
clear to ovciyono concerned thnt tho necessary divi- 
sions must bo made, or tho water will bo cut off. 
Tho question is of such importnneo thnt it mnst bo 
approached in a thorough and syatemntio manner with 
insistence. Tlio water saved by this reformation will 
be n distinct stop to tho gaining nf tho end in view. 
Together with this, the standard of mnintonanco must 
bo raised still higher, the channels bp better kept oven 
than now, nnd tho expense of this high standard mnst 
not bo grudged. _ It must bo bomo in_ mind thnt on 
a defective caainl liko this tho cost of mnintonanco must 
bo much highor than on well-designed canals.* 

With tho nbovo tliorophould bo a_ great riso in tho 
ratra for sugarcane. It is the waterings for tho enno 
which so stand in tho way of tho developments ira- 
porioiisly noodod. 

The Combined rates for sugarcano should bo raised 
from Its. 9 per acre, ns at present, to at least Its. 18. 
The result will then either bo thnt little cane will bo 
grown, in which case tho problem would bo solved at 
once (there would bo nmplo water for all thnt is wan- 
ted), 'or else and tliis is far moro^ likely, tho aron ot 
cane will bo much ns before (this .is tho conclusion 
come to after careful inquiry), but tho revenue will 
b.e inorqased by four or five lakhs of rupees per annum, 
and this, though not so efUcacipus as tho alternativo, 
would go far towards solving the question in other ^ 
ways. 

It must be remembered that until the recent drought 
occurred, much land of the Delhi and Knmal districts 
suffered from over-irrigation. These parts were un- 
der medical supervision because of their unhoalthiness. 
The spring level was very high, less than ton feet from 
the surface, nnd the land was impoverished. This 
was in spite of the marked improvement effected by 
the drainage schemes before alluded to. 

. The extensions of the canal on the one hand and the 
seven years’ drought on the other have been the great- 
est blessing to these over-irrigated parts. They' 
could not get the same water as before because of the 
great demand, and' much less rain fell. The conse- 
quence is that these parts have marvellously improved 
in'tone, in health, and fertility by 'the very cause 
'which brought such suffering elsewhere. The spring 
level, too, though still very high, has fallen. 

.It is to be hoped that this improvement will'. be 
maintained and even increased, and that on no account 
will these tracts be allowed to revert 'to their old con- 
dition. The people here should pay well for the water,' 
especially for the cane,' and pressure should be put 
on the people -to irrigate by wells where the spring 
level is less than 16 feet from the surface. The amount 


of irrigation allowed in sooh tracts should be strictly 
limiiod, nnd it should not.bo allowed at all whore tbs 
lovoi in wiUttn 10 foot of tlio nnrfnce, 

TInin llio roproach caused by tho iinhoaltbinesii 
broiiglit about by llio irrigation of this cbnnl would 
bo oomplotfily wiped out. while tho water saved would 
go to nriricli. < reels which so much need it. 

.T). Further suijgrslinns — It is believed Hint by the 
nbovo methods there will bo no difficulty oxpcriencca 
in getting suflicient water to completely develop all 
the later mc^tonsions on tho 'Western Jumna Canal, and 
also to irrigate nil Mm tracts still unirrigated, but 
potentially coinmnnded by this canal. , 

Then famine should be for the Punjab n thing of 
tho past, nnd n meosiiro of scarcity over a very re- 
duced nren ho the worst to ho feared. 

It sbotild lie insisted on that llm matter he fully 
taken in hniid^nt nnlm, ns onn of the deepest impori- 
finee. I’rei-enlion i.s much lielterthnn cure. 

Once it is understood that tho thing must i* done, 
impoiiibilities will vanish. 

If, liowovor, it he still urged that there is no water, 
which is really a vain pica, then another suggestion 
is put forih ns follows ; — 

Tbero is a most rapid fall between Tnjaw.ila and 
Dadnpnr nt the head of this canal, and any requiKd 
nmniinl of power is nvnilaWe. 

The canal, in its tipper reaches espocinlly, passes 
through a water-logged spongy soil, saturated with 
water, which in places, ns nhore Tndri, comes to tbo 
rely snrfnco of tho ground. 

Tlioro is no engineering difllctiUy in converting (lie* 
power into electricity, and pumping np tho water 
.from tho saturntod soil and adding sovoral hnndrt^ 
cubic foot n second to tho disehargo of the conal if 
nooil bo, nnd returning the water to the .soil in the 
flood soa.sou to be again pumped np. 

This .scheme would, however, lie very costly, enpeci- 
nlly bcc.nise of this, thnt them would bo so many 
years normally wet, when extra water would ant bo 
required. The sehemo is merely put forth ns an al- 
ternative in cn.se the first suggestion'! (which (be. 
writer IS assured nro all thnt is needed) are objected 
to. 

Tlio great thing is to got tho water to ilm parts which 
need ft so much instead of lavishing it where hut 
little needed nnd even whero it may do harm. Once 
tho normal chnrnctor of the seasons is reverted to all 
will como right ns to tho widest extensions. If the 
canal bo properlj;, worked. 

3-1. A tost opportnnitv — ^What a splendid opportu- 
nity was lost 'when tlm VTeBtern .Tumnn Canal was re- 
modelled in tlm .sovenlios, to have taken up the whole 
commanded area in n iliorongh manner. Such nn op- 
portimity can never come again, and the canol must 
now bo n mnke.sliift svitli many bnd mistakes to tlio 
end of tho chapter, Imt tho minor erflcnsions here 
proposed in addition to the major ones thnt have 
boon carried out in tho last ten years or so, 'will do' 

. iniich to wipe out tho rcpmnidi of tho past and com- 
pletely change the old order of things, in which tlie 
parts which wanted tho water loaot got tho most, and 
those which wanted it most got none. 

The. tract betieeen fhc Western .Jumna irrigo- 
fioh and the Ghaggar . — There is still one moro tract- of 
land to bo discussed, nnd that is the tract between tho 
'Western Jumna irrigated area nnd tho Ghaggar, 
inclnding the tract at the lower part of ihe Ghaggtir, 
where tho Ghaggar Canals nro situated. 

This is a tract seamed in its upper portion' by great 
torrents, which all eventually unite and find their 
way into tho Ghaggar' river. This tract is not in "a 
flourishing condition. It is sometimes inundated and 
nt other times suffers from drought. ' 

The torrents have often been obstructed in n most 
unsbientific way for rade irrigation, with, 'the'.'roralt . 
of injured health, ble’cked drainages, and gencriil im- 
poverishment of the country. 

What is wanted is a clear waterway for the" floods 
and some arrangement for supplementing the water' 
supply, in times of drought. . . , : . 

In ^liis portion are the Samsti District Canal' . 
(Karnal), tlie .Dnngoi District " Chn*'! ffTis^). the 
Ghaggar .Canals (Imperial). Nohe’of these ha've 'workea 
to 'any extent in Jthese late yean of drought, and this ■ 
bit 'of county ‘want's thorough consideration. 

^ It- is believed that it is’ possible to put this tract 
into tlioroiiglily'good -order, but it will bo expensive, 


• Thisis sDotherargament for the redicHoi of the capital cost of this canal, which haa before been lillnSeS <o ; 
.Doabtlesi the impartance of tho iiiesthn in the broadeet eeaee wa's nofunderjt'Ma, but the MeSbm* Dem4mM 
far thorongh manner, had Its officers been allowed to dolt na they iriahedi . irrigation Dopartmet 


Irrigation ' .Department wonld bava dona 'the 'wort in a 
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nnd tlio scheme must not bo expected to bo romunern- 
tivo in n pceuiiinty sense, bnt indirectly it will bo 
very ndvantagoous nnd remuncrntirc. 

SG. ProposaU , — All obstructions should bo tnken 
from tho torrents. If irrigation is to bo dono from 
them at all, it should bo by means of proper channels 
taking out above properly constnicted but cheap regu- 
lators, under tho control of (hoso who will work them 
properly, nnd the channels must be ro-tlng whoro 
blocked, nnd parts must be straightoned. 

Tho Sarusti Canal is a thoroughly sound ono in its 
conception, but it was marred for lack of funds. Even 
ns it is, it will work fairly well in nonnnl years, bnt it 
will fail in bad years like the recent ones. 

What is wanted is an embankment at the lower end 
of the lake from which the canal takes out. with a 
masonry regulator (a needle weir perhaps the best) in 
the centre of ti, so that the lake may bo much en- 
larged nnd deepened, nnd the cnn.al inndo much more 
efficient. This will bo a gre.at improvement, nnd tile 
canal be nnich more workable. 

It can, however, bo still further improve<l. There 
are at least three months in the year in which there 
is spare water in the .Ininiva river. 

There is a torrent just above Dndnpnr, into which 
spare water can bo forced, nnd this water will then, 
partly by existing channels enlarged, npd partly by 
new cuts, combined with suitable regulators, find 'ila 
way into the Sarusti torrent, nnd feed the lake from 
which 'the Sanisti Canal takes off (a part being tnken 
if ne<xled for the Chautang scheme). 

Three months’ supply can bo counted on. nnd t1n>i 
is sufficient to make these canals work fairly (with 
less they can do hut little, nnd only prow a very coarse 
rice), and if in tho Knmal district irrigntion wells 
were also constnicted to work with ’tho canals, ns is 
dono on tracts irrigntetl by inundation canals in pe;i- 
eral, this tract would be most flourishing. Also it will 
then Im possible for the canal fo be prolonged tlironpli 
a barren part of the Patiala State into the Hissar 
district near Toliann, and water a very needy portion 
of the Fatinbnd Tnbdl. that between the Sirsn 
llrancli nnd the It.mgoi Canal, and it would thus bo 
inTaittablo for the famine proFociron of Hi.'Star. 

I/Ct it be said ns a rough approximation that the 
Sontsti Canal bo enlarged to carry 1,200 ctreecs, of 
which 350 be used in Tlissnr, 200 in Patiala, nnd 450 
in Knmal. the rest being absorbed. This would tbo- 
rougbly securo this tract, which needs a douhle treat- 
ment, V«i., proper control of the torrents nnd water 
for times of drought. 

Tho channel out of tho head channel above Dndnpur 
could be made to carry 2.000 to 2,200 cusocs; the siir- 
phis would be carried on tbrongb the outfall below 
the bead of the Pnriisti Canal into the Gbnggnr 
and by moans thereof the Ghnggnr Canals would be 
able to work satisfactorily, nnd tbo Ilnneoi Canal 
prospects would bo secured. These cnnnls nil irrigate 
tbo tbiiwly His-ar district, nnd will thus do much to 
raise it nt«vc all scarcity, 

37. Further proporah . — ^Tliis scliemo would not he 
directly remunerative, but it would be of great sor- 
vico. It is ono wliicli in its design nnd construction, 
and also in its maintenance, should bo entirely in the 
liands of the Irrigation Department, for if badly 
signed or worked, it would do great damage. THo 
two railways also which are crossed would roquiro as- 
surance ns to tho maximum volumes of water they 
might have passing their lines; tlio,v will, doubtless, 
need to strengthen their bridges, and to Bo repaid for 
doing so. Proper reppilations would bo required to 
ensure correct working, nnd great promptness would 
also be needed to shut off all extra water when the 
torrents wore flowing full. Tlion, again, ns the c.annl 
would water two districts nnd a native state, thoreforo 
district autliorltics would not ho able to work it. 

N.Ti . — ^Tlio whole canal should bo under ono mnnncc- 
ment only, not partly DritisB, nartly native state. 
This latter arrangement is fatal to all good work 
economy of maintenance, and efficiency of every kind. 

38. Completion of the sheieh . — ^Tliis completes tho 
sketch of tlio requiremonts of tho Punjab fand Sind), 
with a view to tbo best uso of tho availnblo water- 
supply, tbo prosperity of tbo provincs) ns a whole, tbo 
prevention of famine, nnd even of scarcity. 

Before ending, however, it is desired to call atten- 
tion to three matters of groat importance. 

39. Maintenance of canals.— The question of tlio 
maintenance of cnnnls has been mentioned in con- 
nection with the Western Jumna Canal, bnt evciy- 


wherc, greatly ns tho standard of maintenance has life. A X. 
nsen of late years, there is the greatest need of nais- Jacob, 
ing it much higher. 

_ It must bo understood that to Iiavo every channel 
m perfect order is not a matter of eyewash, hut that 
it means economy of water. Every irregularity, every 
hole or iiiiovoniicss, every unnecessary bend and'twist, 
every uiinecossary length in reaching any goal,'meaas 
loss of water more valuable than gold. 

Money for mnintonnnoo has been far too grudging- 
^oncy for this urigrudingly. It ‘ 

Will return doubled and trebled; and ntft only so, bnt 
Ihe less tho absorption tho less tho fear of injury to 
the soil. All Govornmont channels must Bo beauti- 
fully kept, and tho cultivators must bo made to under- 
stand that they must keep theirs beautifully too. Tho 
old crooked water-courses must ho relegated to the 
Iinstj tho old ones must he romodellcd, the new ones 
must bo aligned by competent officials, and properly 
dug from the start.; tho fields must he properly divided 
lip according to tho regulations, which, alas, have 
been but littlo obsorvea, and thus, stop by stop, €Fo 
old order brought nearer perfection. 

10. Differential rates . — ^It will hardly bo disputed 
by any who havo a thorough knowledge of tho subject 
that the returns obtained for the water used- for irri- 
gation aro exceedingly inadequate. 

This is seen by tho extraordinary cnliancoment in 
tho vnltio of tho land when it bcoomes irricnblo. That 
the vnliio should bo enlianced is intelligible onongb, 
and giiito right, but tlio vnliio is not only doubled and 
trebled, but sometimes twonty-fold what'it was before. 

It IS often stated that the condition of tho pea- 
santry on the new cnnnls is very satisfactory. This 
is true, hut it is tho condition of the peasantry in the 
unirriented lands which should bo more soon to. and 
tlio nhiindaneo of the holders of irrigated land should 
go in greater nroportion than it docs to the less fortu- 
nate, so that their lot may bo ameliorated. 

Some expensive nnd some nnromunorativc schemes 
lipvo been mentioned as necessary, and there is every 
reason to urge why tho fortunate possessors of land 
on permanent canals should bear the burden thereof. 

Tlio difficnlt.v of getting adequate returns doubtless 
lies in tho differences of the soil. 

On tho nverago tho rates cluirgcd aro considerably 
<00 low, but for some soils tlioy are ns much ns can bo 
borne, pos.sibly too high in n few cases. On the other 
hand, there aro soils nnd crops which could well pay 
vastly more than they do, nnd still mnko splendid 
returns. 

It is suggested that the better kinds of produce 
might pay more in proportion to the poorer kinds; 
sugarcane pays nbsiiroly low rates, while there might 
ucll bo n greater difference between the rates for 
wheat nnd for barley tlinn thoro is, and so on. The 
groat desideratum, however, seems to bo that just as 
there aro differonEinl rates for different classes of 
crops, so there should be for classes of soil.* 

As in tlio settlement of a district the various kinds 
of bind nro classified nnd revenue rates fixed ncoor- 
dingly, there would be no difficulty in arriving at l:he 
necessary conclusions to enable differential rates to 
bo fixed. 

Diffienlties^ doubllc^ there would be, and possibly 
new legislation required, bnt it would be a great 
tiling to overcome tlieso difficulties nnd to get a return 
for tbo water supplied which would bo a closer ap- 
proximation of its real value than now obtains- , 

Wlio can doubt that if people were allowed to 
ncqniro rights in tho water and to sell it, that they 
would charge far more (double or treble) than is 
charged now, 

Tliero was a case of this sort where a European 
named Staines acquired a water-course on the ‘Western 
Jumma Canal, near llolitak, with certain rights, and 
for years lie made large profits By selling the water 
at very high prices, and a large sum wiw eventually 
paid him, ns compensation for his loss (when he could 
no longer do this) by order of the Lieutenant-Goveiy 
nor. 

41. EsfaVtishnicnt . — One other matter will he men- 
tioned, and that is the question of the establishment, 
and in a way. it is the most important of all. 

An officer giving evidence before the Famine Com- 
mission asked 'to be allowed to speak on this 
but w.ns told it was barred By the constitution of tM 
Commission. Nevertheless an Irrigation DepartmeM 
in the highest possible -state of efficiency is the best 
possible preventive against famine. 


Tills Is not an orlglsfil idea, huX It is n very good one. 


H 
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‘ Work up tlio Irrigation Department, give to it much 
larger scope than at present, throw the onus of pre- 
venting famine on the officers thereof, lot this be 
looked at as a chief duty of the department, and it 
.will do more than anything else to avert famine.. 

The Irrigation Department has vastly expanded of 
late years, and must expand much more, but the estab- 
lishment of the Irrigation Department has been little 
cared for, discontent rules, and the service is most 
unpopular. This can easily be proved. Ask for volun- 
teers from the Irrigation Department for the Railways 
or for the Buildings and Roads Branch, and many 
will respond at once. Ask for volunteers from the 
Railways or Buildings and Roads Branch for Irriga- 
tion, and not one will come forward. This is not a 
theory ; it is a fact, for it has been tried. 

This ought not to be. There is nothing maj;erial 
that ban benefit India as much ns irrigation, and* there 
is no branch of engineering which presents so many 
difficulties and contains so many problems to be solved. 

Moreover, there is one matter in Jjjbis connection 
which has not received 'suffioien’t attention. This is. 
as follows : — In other branches of engineering the In- 
dian engineers enter into the labours 'of myriads .of 
European engineers, who are ever engaged in' solving 
the’ various difficulties that arise, but in Irrigation 
the engineers are pioneers, having to work out their 
own problems, and' others enter into their labours, 
as in the case of Egypt. 

Surely this is reason enough for seeHng the highest 
class of men for this work — ^men who are observant, 
who, not content just to plod along, carefully study tlie 
various difficult problems which meet them in their 
work, fuU of enthusii^m,^ .who understand that there 
are immense possibilities in this field if the subject be 
mastered. 

To get men of this class, it is worth while to pay 
higUy, and nothing is more costly than to get in- 
ferior men for such complicated and delicate work as 
this is. 

Entry into the department should be looked at as 
a prize; ' and when officers prefer, os they do, the 
matter of fact Buildings and Roads Branch. to the 
Irrigation Branch with its fascinating problems, it 
shows that there is something wrong. 

BE is not meant thalt there are not able men in the 
department: there are several who could Be named of 
very high ability, while the department as a whole as 
extremely hard working, being in a way loroed into 
hard work, because In the lonely life led there is so 
little else to do. Nevertheless, the present method 
pursued is not the way to secure men up to the re-, 
quired sitandard. The loneliness, the laborious charao- 
tor of the work, and the fact that he who would excel 
therein must cut himself off from the pleasures .of 
Society, and spend most of his time in camp, h'ot 
weather and cold, in a way which is not at all neces- 
sary with other engineers, should ho borne in mind. 

The jangle allowance was a step in the right direc- 
tion, 'but a more generous treatment by far is 
necessary if -the department is to .reach and maintain 
the high standard of efficiency which is. so desirable. 

'When, particularly, we look at the officera on whom 
BO much~of the 'burden of the work falls, i.e., on the 
suh-divisional officers — what do wo see P A most 
heterogeneous mass Imperial engineers; provincial 
engineers; temporaij’ engineers picked up anyhow' and 
treated ns aliens; 'suhordinates of all sorts; and even 
«!illadaT8 holding sub-divisions. The confusion is ter- 
rible. Ebw con a proper standard be gained under 
these circumstances? The matter -has been reported 
and referred by the Local Government often' enough, 
but no real roformsition has been attempted. 

The matter needs to he taken up thoroughly. The 
Irrigation Department wants to he treated in a most 
generous manner in accordance with the exigencies 
of the case as a department sui' generis, just as the 
railways are tre.ated ; and ns Irrigation officers labour 


under w many disadvantages in some ways wliii 
cann^ be remedied, these should bo. made up to the 
by extra pay and increased advantages in other dire 
tions as a componsation, . so that entry into the d 
partnient may be ns much desired os now it is dreade 
It is earpestly hoped, however, -that no 'such remet 
inll be' proposed as to make the irrigation, officia 
amply engineers, while all the rest of the work 
.done by revenue officials. This would ho to damai 
the department more than anything else could do -] 
would take all the heart out of -the engineers. The 
would no longer be able to work for results, os the 
now do. The engineering work would sink into dr 
routine, and the many complicated problems whic 
now engage the minds of the -.thoughtful among thei 
would no longer engage their attention. There at 
undoubted defects, but- this , certainly ' is not the re 
inedy. 

The higher revenue officials engaged in the wori 
would never make this work their life study as tli 
engineer has to do. It would merely be an cpisod 
of many in their lives. The Civil Servant would tak 
it up no doubt in good earliest and do his best, fin 
the post would only be a stepping^bne to a highe: 
appointment of a different kind. How could ho tek( 
up_ the questions involved ns. those do who have bni 
this one matter to engage their attention. It is no: 
a question of the ability, of the two classes, .but o: 
whether efficiency can bo 'obtained on any subject b; 
men who can give but minor 'attention to that subject 
42. Summary . — It tnow remains to give a brief sum- 
mary of the contents of this paper : — 

(1) Let the possibilities of the future be read ir 

the light of the progress in the padfc. - 

(2) Let there be greater boldness in attacking the 

problems to.- be solved, and let these 'he 
taken up in a broader manner than has .rei 
been done. 


(3) Inundation canals must be supplied from 

weirs; navigation must not Be considered. 

(4) 'Dso every drop of available water as far os 

possible, even if cheaper .schemes can be 
designed which entail waste of water. 

(6) Every bit of land which needs water to he 
irrigated if possible, even if the schemes 
be costly. 

(6) Famine to be looked at as a -blot and anomaly, 

and 'thoroughly combatted, money being 
freely given even to un remunerative schemes 
for this purpose. 

(7) The Indus water to be more fully utilized in 

- Bind os well as in the Punjab. 

(8) The Jhelum, Chenab, and Ravi water -to irri- 

gate up to the right bank of the Sutlej 
(except the Sutlej low lands). 

(9) The Beas-cum-Sutlej , water to be utilized on 

. the. left bank thereof. 

(10) The tract between the Ghaggar and the 
■ Jumna -to be -more fully irrigated, each 

part benng dealt with on its own merits. 
No tracts commanded by the 'Western. 
Jumna Canal to be left without irrigation. 

(11) A higher standard of maintenance -to* be 
adopted and more money spent thereon. ' 

(12) . -Differential rates for soils to be adopted, ns 

well as higher rates for high class crops.- 

(13) The establishment to be remodelled and dealt 

with more generously, as for a department 
by itself. 

48. Final remark. — It is believed that the proposals 
made herein will not only conduce to the better de- 
velopment of the Province as -a whole than -anything 
yet proposed, but that they will even be the best’ in- 
direct pecuniary, results, taking these over a series 
of 30 or- 40 years. 


JUemorandiim pr^ared hy S. C, Fanskawe, Esq., 

The questions in the memorandnm of points to be consi- 
dered by the Irrigation Commission in the Fnnjnb are so 
very general and .wide that until the data needed under 
each are before one it is difficnlt to offer any tiscfnl opinion 
npon them, hmaice, liowcver, a '-sw snggetiiions on certain 
points. 


C.S.I., late Commissioner qf the Delhi Division, 

Eead 4 . — It is impossible that much should bo done by 
District Funds to' construct irrigation works -such as the 
hands in the Aravalli ridge in Gnrgaon and Delhi. . Even 
what hns been done has probably been the canso of injustice 
to estates not benefiting from those works which have re- 
ceived no special benefits froix. their annual contribution to 



Local Fusdc. Tlio vork of making tlioso bunds should, I 
consider, be sorionslj taken up by GoTcrnmcnt, a certain 
number of the vrorks being reserred in Famine Belief 'Work 
Programmes for famine times. If the deTclopmont is really 
ircll pushed on, the vrorks irill probably have to.coroo finally 
under the direct control of Government, ns they will ho 
beyond the mnuogement of a District Baird ; that is, the 
Deputy Commissioner, and n Mr. MaoGregor is not ' to bo 
found usually to do tho work which this otfiocr has done in 
Gurgnon. 

Mead 6 . — ^Tho villages for which bunds will bo provided 
should be required to take money and sink wells below and 
above tho bunds, as should villages to which canal irrigation 
may be extended herc.iftor. Our terms for wells arc quite 
c.isy enough, I believe. What is needed is a simple method 
of distribution of tho iaicavi, as was done with tahavi for 
seed and oxen in 1897 and 1001), and the saving of the loan, 
taken from constant visits to tho tahsils or to officials. Our 
Tabsildqrs simply will not give svmpatbctic help to tho 
people in these ways unless compelled to do so, and they 
must be compelled. Much of tho actual giving of advances 
should be done by the Bevonne Extra Assistant Commis- 
sioner and other higher Bevonne Oificors. 

Mead 8. — ^Tlic smaller village tanks made in 1806 have 
no doubt been of value to the village in which they were 
made, but nothing will prevent these tiinks from ordinarily 
drying in tho autumn of years in which tho summer rains 
fail. Our large tanks of 1000 have not had a fair chance 
yet, but I believe they will prove of considemblo value in 
the course of time. The proper connection between them 
and the surrounding lands and drainage lines was not even 
generally made in 1000, though 1 drew spoeiol attention to 
the point, and should be certainly made now. Canal cuts 
should also bo made to these tanks, so that they may bo 
filled np and bo subjected to a natumi course of puddling 
when the canal has really spare water, which is every now 
and again the rose. Slany more village tanks on tho out- 
skirts of the area of canal irrigation ought, I think, to be 
connected with canals, and lo filled ns far ns possible with- 
out payment in seasons of drought. There is no way in 
which Ve can more thoroughly show our sympathy with 
the people than this, and our rules should provide for this. 
At present Canal Officers are, I understand, unduly ham- 
pered by their rules in this connection, and the possibility 
as well ns tho favourable moment for filling tanks passes 
awoy while correspondence is going on between the Deputy 
Commissioner and Executive Engineer. We must of course 
duly consider the interests of irrigators in seasons of 
drought ; but it ought, I think, to bo a feature of our system 
that in such seasons irrigators must be sorocirbat stinted 
and non-irrigators who arc without water for their cattle 
and often for themselves shall share to some degreo in the 
benefits of canals. The necessary cuts to the village tanks 
might he made as village relief works. 

Men from Bohtak have been telling me the old stoiy 
again now : all the canal water available need for sngarcane 
and cotton, and these crops largely failures as they must 
generally be when they do not get tho benefit of fair rains. 
If we cannot forbid su^ crops, can we not at least arrange 
that in years of failure of rain canal water will bo given to 
grain crops in nrofcronce, and that those spooially thirsty 
orops will bo allowed to \rit1icr, the cnltivators of such crops 
having to ran their risk of this and being of conrsc relieved 
from paying water-rates or full water-rates on the crops P 
In case of sneb withdrawal or stinting of water barani 
fields sbonld he linked np beforehand with the canal cuts, 
80 that water could at once be turned on to them when it is 
withdrawn from the sngarcane and cotton fields. 


Jllemorandum by S’. C. Fansbawe, Msg.,^ 0,8,1; late 
Commissioner of the Delhi Division. 

I should he glad if the correspondence regarding the pro- 
hibition of certnin crops on canal-irrigated lands on the 
Western Branches of the Western J nmna Canal in the 
Hissar and Bobtak districts could be submitted to' the 
special Irrigation Commisrion which is to meet this cold 
weather. (I would beg to note here that this correspon- 
dence, which I forwarded in the early stage to the Pinan- 
"cial Commissioner for information, was disposed of without 
the final opinion of myself or the opinions of the Deputy 
Commissioners of the above districts being before the. 
Financial Commissioner or Government, which was perhaps 
a somewhat unnsnal course to adopt, especially as I had 
been myself Settlement Officer in one of the above distiiets, 
and that 1 should certainly have had a good deal to urge 
against the merely economic argument upon which so far 
as I recollect the question was decided.) I am convinced 


myself from my experience as Settlement Officer of Bohtak 
(it will bo found in the records of the Irrigation Depart- 
ment that for many years after I ceased to be Settlement 
Officer I continued to press the needs of that district for 
' further oannl irrigation, which has been greatly extended 
since 1880, but which still stops short of the west of the 
Bohtak Tahsi) and of tho Jbajjar Tahsil, the two portions 
of tho distriot most liable to fomine), and as Commissioner 
of Delhi during the late famine that we ought to still with- 
draw a largo amount -of water from tracts with a more 
favourable rainfall in-order to extend irrigation to tracts 
liable to faniino. This no doubt requires to ho done with 
some discretion, and the withdrawal should be supplemented 
by largo grants of tal-avi for the oinstrnction of wells, 
such advances if dosiiablo being made free of charge of 
interest. Similarly, the extension of irrigation- shonld be 
^ mode conditional, as has been the case in Mamdot and Baha- 
walptir, npon a certain number of irrigation wells being 
gradually sunk by tho villages to which canal irrigation is 
extended. Where the water level is at present very deep — 
it is not BO even now in most parts of Jhajjar — it will rise 
40-50 feet in tho coarse of a nnmhor of years ; there were 
in 1876-1879 many wells in tho Bobtak oanal-irrigated 
tracts 60-70 feet deep in which tho water level was only 
20*23 fcot below the snrfaoe of the ground- I am certain 
that a very great deal can bo done on tho above lines to 
ward oil' famine, and mitigate it, and the question ought 
to ho gono^ thoroughly into from a broad point of view. 
When fauTiino with its dreadful realities is with us, we all 
feel that wo would allow nothing to stand in onr way in 
effecting anytliing reasonably practical in the above direc- 
tion ; bnt ns soon ns famine is over and its cost is once 
booked, financial considerations and departmental ideas 
reassert their stern sway. But I venture to think that this 
is a narrow and wrong view, nnd that we are hound to pro- 
vide against famine in every possible way, even at the cost 
of reducing post revenue and of making remnnerative pro- 
jects less remnnemtive than they have been in the past. 
The unsettling which is oansed by famine to the villagers 
even if aotnal demorulisation is avoided, the losses from 
death and siokncss, the rainons dostraotion of cattle, the 
abnormal strain which famine imposes on all officers, in not 
a few cases to the permanent detriment of health and 
energies, if not to actnal loss by early retirement or death, 
are grounds whioh clearly ought not merely to outweigh 
more financial considerations, but which .justify fresh ex- 
penditure not directly productive no doubt, but productive 
fifty-fold in what it saves financially, administratively, nnd 
morally in keeping oil famine. It is extremely ffiffioull no 
doubt for officers to folly realize that protection against 
famine like other things whioh occur periodically only, — 
this was once the cose with our land revenue record and 
settlement, — ^is an essential part of our scheme of adminis- 
tration, and must be steadily borne in view as such, and so 
far it has nearly always been the case that onr after-famine 
imod resolutions in the above direction have come to very 
little, or oven nothing. Bnt onr late experiences, and I 
fear a possible fni-tbor, though I trust very limited, ex- 
perience, worn us that this must no longer be the case, and 
that we must take stock de novo of the whole position, and 
most be prepared even to give up present income to a 
limited extent if thereby we can provide against famine or 
lednco the area of its operation. 

The Government of India Besointion has specifically 
dealt with the case of protective works which may not be 
considered diteotly remnnemtive, and in this connection I 
need only refer -to the schemes of canslieiag the Siwalik 
Hill torrents. These works can probably never be paying 
works, bnt a great deal could, I feel sure, be dune to utilize 
water in these streams, and especially in the Ghaggar, 
Markanda, and Sarenti, which now goes to waste, and which 
in oonjnnotion with wells might do mneh good in local 
tracts. The conjnnotion with wells is specitdiy incumbent 
in this case as the rains might foil again in the_ hills from 
which the streams issue as well as in the plains as they 
did in 1900, though I should hope that this aggravated form 
of calamity would not reenr again for many years to come. 
It must be remembered also that these works'would neoes- 
sarily have a widespread sanitary eGTect, and this should also 
be taken into account in judging of their merits. _ At any 
rate, if they will produce a certain amount of definite go^ 
the schemes should be got ready and be approved as^ relief 
works, and should be taken np as such works when distress 
next unhappily calls for the cqiening of tbeec, sufferers from 
famine being drafted on to them from outside the local 
limits of the works. The matter is a large one to tackle, 
but should be resolutely tackled by a really oompetent officer, 
who sbonld understand oleerly on what lines he is to work 
.as regards financial and protective considerations. It would 
take probably 18 months to work out with a large and 
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competent stefi o£ surrejors. Xo political consiflerayons 
slionld be allowed to stand in tbe way of tbe ssbeme. It 
cannot be very difScnlt to bod out wbat tbe average area in 
our Native States bsneStcd by these streams has sub- 
stantially been and to make good to the States concerned 
as mncb water as they have benefited from in the past. A 
stream like tbe Gbaggar wontd in Sosth India be “banded *' 
at freqnent intervals and made to yield its flood waters to 
lands now dty> and there is no valid reason why this should 
not be done now, tbe claims of existing prqecis being ddy 
weighed and secared. ITbat has to be achieved in this 
instance is to utilize water which now goes . mainly to 
waste — ^not to withdraw water from oihe spot where it is 
osefnlly employed in favour of another spot. 

There is one more point which I wonld notice. I was 


not able to go into the question myself on tbe spot, but 
from what I conld see and hear the tendency of late years to 
extract tbe fall market vdae of every drop of canal water 
supplied has apparently gone to dmigeroas length and 
should be reconsidered. It cannot be right that hi years of 
famine canal villages sbotdd be nearly ns badly o& as ns- 
irrigated villages, but ibis was the case, I consider, in a 
number of cases in the Hisssr and Sohtak'^tricts in 
and 1900. I drew the attention of Deputy Coinmbsionen 
specially to this snhject, and a copy of my letter is appended 
■to this note, and 1 need not, X think, say more upon it here 
than that the question is essentially one of departments! 
considerations which reqmre to be CaTefully reweighed by' 
the light of past .famine erperieuce and the new&mine. 
pdlii^. 


(Srcnlar No. 165, dated Delhi, 17th April 1901. 

Frjm— Tbe Hon’ble 3ilr. H. 0. FassHAWS, 
Commissioner and Superintendent, 

Delhi Divirion, 

To — The Deputy Commissioners, Hissar, Eohiak, 
Gnigaon, Delhi, and Ehmal. 

I have the honour to invite yonr attention to paragraph 
IdoftheEeriewby tbe Hon’ble the Dientenant-Govemor 
of the Bevenne Seport of the last year, and to request that 
when yon hare leisure yon will favour me at length with an 
expression of yonr views upon crop failures caused by the 
withdrawal or insufficient supply of canal water. 

2. To form a basis for a proper judgment on this subject 
it will be necessary to collect data of the average area of 
^.pTial crops which failed some 7-8 years before the g-stem 


oi redneed canal supply was introduced, and of the area 
vriiieb has failed in normal years since, a s^aiate detril 
being ^ven of the area which failed in the present and the 
late famine year. It will require some earefa! conridera- 
tion to seenre reliable average %nreg to be compared with 
those of the Irrigation Dqiartment for which yon will 
probably have to apply to the Ereensive Zngiceer,'aad it 
win be well for the Bevenne Extra Assistant Conunissioner 
to draw up for your approval a memorandum of tbe way in 
which these figures are to be prepared. 

3. Our experience this year and last has shown cleatiy, I 
tlnnk, that a more elastic system of remission* is nesd^ in 
this Division, and in yonr report you should note in detail 
a number of spedal cases of faiinre which tend to show this 
over and above tbe general area Sgeres which I have mllcn 
for. 


Noie, dated let October 1902, bife.2LS.FUld. Sej., Offiotaiwg Sngineer, on eeHatn gueetioiu raUeilg 
tbe Uoiible Mr. J. WiUon, SOtlemenl CommUtioner, Sunjdb. and bg OoUnd Jacob. S.E., safe Chif 
Engineer, Piiblie Worht Department, regarding the proper metUis (f vttltstng the waters cf the Ennjdb 


rivers for trngatton. 

1. Certrin questions were tmsed by the Hon’blfi 
Mr. WiUon in Hs evidence before the Irrigation Com- 
mission. These may be quoted below: — 

L— To reserve tbs water of the Eeas and Sntlej 
rivers, which it is proptsed to cany on to 
the lIontgomcirEar by means of tie Lower 
E&ri Doab Canej, entirely for tbe irrisation 
cf land on tbe left bank of ^ the Sntlej m 
Bikaner, Brbawalpnr, and Bajpotana and hr 
tbe Ferozepore district. 

II, — To carry out the irrigation of the Montgomery 
Bax ty means of a canal which would utilize 
the surplus waters of the JLelum and Cfaenah 
rivers. This canal would presumably take 
out of the Jbelnm and cany the surplus water 
of that river into the Cbenab somewhere 
above the Ehanki weir. A new canal would 
then take out from tbe left bank of the 
Chenab above Ehanki and run across tbe 
Bavi on to fbebigb lands of the Montgomery 
Bar. 

IIL — To coastmet a weir across the river Chenab 
below its junction with tbe Jbelnm and cany 
tbe water thus raised down to and acicss tbe 
Bari to t-ike up tbe iirigntion of tbe present 
Sidbnai Canal and extend it stUl further into 
tbe Mooltan district. 

iV. — ^Mr. Wilson aUo went on to say at page 301 
with regard to proposal I; “ Moreover, there 
are farther untold millions cf acres in the 
jEtajpntana Desert which it is qnite feasible 
to irrigate from the Punjab riverB.” 

Tb^e proposris were put forward by Mr, Wilson in two 
notes which are printed at pages 297 — ^302 of the Punjab 
Evidence before the Irrigation Commission. 

2. In adaltion to the above a eonsmunleation has been 
iteeired from Colonel S. L. Jacob, B.E., C.LB., woo was for 
tbe greater part of hU service a Saperinteuding Engineer 
JO the Irrigatim Branch and who was lately Chief Engineer 
cf the Public Works Department, Punjab. The views 
eipr^tsed by Mr. Wilson and those expresed by Colonel 
Jamb, E.E., are practically the same. Colonel Jacob, HE., 
as a Canal Engineer iniicate* mere prerisaly the methods 
be would eraplor. The main principle, however, is the 
arm*, and that is, that the waters cf the Sutlej sbonll be 
entirely reserved for the irrigatio.o of the eouatry on tbe 
left bask of that river; that the irri^tion of the hi^lsnd 


between the Sntlej and Bavi which it was proposed to 
irrigate from the Sutlg should be Inigated from the spare 
waters of the Jbelnm and Chenab rivers. 

3. It is proposed to examine into the feasibility of this 
proposal The scheme must be cocridered feom three points 
of view;— 

(1) Is it pracHcahle fnm an engineering point of view, 

i.e., do the levels admit of it, and is the water- 
supply sufficient? ' 

(2) What w31 be the ap p ro xi mate cost of the scheme? ' 

(3J What sort of cqontry can be irrigated on tbe left 
of tbe Sotig, and is it worth domg ? 

A. A plan has been prepared which gives roughly tie 
coutours of the Punjab and which thus shows the graeial 
direction of the sieves. It will be better to consider, firstly, 
the proposal to irrigate the Montgomery Bar hy means of 
sdrpius water firom tbe Jbelnm and Cheusb rivers. In 
doing so it will be neeesaaiy to assume that this iirigariou 
is to he percuniaL No scheme of colonization would 
succeed that depended on hharif irng^tm alone. It is 
therefore neeessay to see bow much water is required at 
the tail end of the series ; that is to say, for the Montgomery 
Bar. This will be discussed io paragraph 7. 

■ 5. The first sriieme is to carty the surplus water of the 
Chenab river to Wan Badharam to irrigate the 1/yner "Ban 
Doab. A plan and a longitudinal section that are attach^ 
to this note show that a canal -irom the Chenab river abovu 
Khankt to the Eavi opposite Sharakpur and thence to the 
aiignment of the^ Lower Bari Doab Canal at Wan. Badha- 
ram is quite fearible. The bed of the Sari is at a higher 
level than tbe bed of ibe Sutlej on the apposite ride of the 
'Doab ; this is evident from the levels of the Bavi at Lahore 
and of the Sutlg at Sabraon given on tbe general rz<sp, 
scale 16 miles io an inch, wbien accompanies this cote ; so 
that a cannl from the Bavi baa a very much better com- 
mand at Wan Badharam than a canal irom. the Sutlg 
river. The line from the Cbenab to the Bari tsiuee 
longitudinal section is given does not follow th/xnain line 
and GugeiaBraach-of the Chenab Catsal as snggestei hr 
Colonel Jacob, but goes direct vid Shekhnuura and Sbarak- 
pnr. The idea of this line is fbat a good deal of irrigation 
might be done .higher up the Deg Valley than Is pusrible 
by any branch from the Chena'b Caaal, but there ts Iritis ' 
doubt that the line proposed by Colonel Jacob would be the 
cheaper, and the levels on this plan and section show that 
the command is ample. 

_ la note No. XLL page 149 of the notes for the Lriga- 
tion Commission, it is noticed that a canal taking ont ins 



the Cbennb river on the borders of the Jamran and Sinlkot 
distriot is quite feasible ; in fact, the earlier proposals for 
the Chenao Canal contemplated pladn^ the bead at Fall in 
the Sialkot distriot. If this canal cotud ha shown to he 
needed and were made, it would offer the simpler solution of 
conveying: the waters of the Chenah to the llavi, otherwise 
the less expensive method would be to carry the water down 
the present main line and Gugera Branch to about Feroz 
and then across the Ravi Yalley. In that part of the Sialkot 
and Gnjranwala districts to be irrigated by such a canal, 
the depth of wells varies from 10 to SO nr Ho feet, so that 
hharif irrigation only would be required ; the surplus 
waters of the Chenab river during the rahi season being 
passed on to the Lower Bari Doab. 

6. The line from the Jhelum to the Chenah river . — An 
-examination of the levels of the weirs at Basnl and KTinnk? 
on the general map shows that the Khanki weir crest is 
higher than the Basnl weir crest, and so the water could 
not be brought np from Basal to Khanki. To take out 
any canal higher np the Jhelum in order to enter the 
Chenab above Khanki is impracticable owing to the Pabhi 
range of hills which are on the left bank of the Jhelum 
and rise to a height of 1,400 feet. But the plan and 
longitudinal section show a line of levels from Rasul along 
the road from hinng to Fhalia and thence to Bamnagar. 
The sedaon s'nows a canrii on this Yine wonYh hcYiver 
water at Fhalia 'and further surveys would be required to 
-show the best point to enter the Chenab river, but 
probably it would be best to reach the Chenab about the 
town of Kndirabad. 

The B. L. of bed of Jhelum Canal at Basnl is 701‘0, 
and the section shows that we can easily enter the Chenab 
river at Kadirabad. This point is some 30 miles below 
Bhanki, and tbc slojK of the river Chenab as given at 
paragraph 26, page 103, of Chenab Canal Froject Beport, 
is about 1*66 feet per mile. The level of the Chenah Canal 
regulator at Khanki is 714‘23 ; hence we may assume that 
the regulator at Kndirabad woqld be (30 x 1‘66 =) 49*8 
lower, «>r., 664*43. A canal from this point with a hed 
slope of nine inches to the mile wonld strike the Jhang 
Branch abont the 3Sth mile with a bed level of 627, which 
is approximately the present level. It wonld therefore be 
possible to relieve the Chenab Canal system of the whole 
irrigation on the Jhang Branch below this point. The 
supply required for the Jhang Branch at this point is abont 
•2,000 cnsecs. It would therefore be feasible to save the 
whole of this for the irrigation of the Montgomery Bar if 
the same amount of water could be replaced from the 
Jhelnm. 

The supply required for the Jhelum Canal when the 
irrigation is fully developed is about 3,800 cusecs. The 
-minimum cold-weather supply in the river Jhelum was 
recorded on the 1st March 1902 and amounted to 4,770 
cnsecs. 'We can therefore ordinarily only depend on about 
IjOCO cnsecs to spare from the Jhelum. It will tliercfore 
not be feasible to cut a£ so much of the Chenab Canal area 
as the above proposal for the canal from Kadirabad would 
-contemplate. . 

It will probably suffice to carry the supply along the 
Main Line Jhelnm Canal, the Sonthem Branch, and the 
escape and tail it into the Chenab river at Hazara above 
Ididh, from which point the command of the Jhang Branch 
lower at Amipnr, and the Gugera Branch lower at 
'Taikhoni, conld be got. This is the line proposed by 
Colonel Jacob in paragraph 19 of his note, and will be the 
one chosen for the purpose of estimating the cost in para- 
graph 14. But it is a matter for more detailed investiga- 
don to decide which will be the better line for the junction 
-canal. 

7. The project for the Lower Bari Boah Canal estimated 
-that a supply of about 3,003 cnsecs would be required for 
that canal. 'We may therefore assume that we have to 
deliver about 3,000 cusecs on to the Montgomery Bar at 
■or near Wan Badhnram, where the irrigation from the 
•Lower Bari Doab Canal was supposed to begin. 

Colonel Jacob says we need not begin so high np as Wan 
Badhaiam, as extensions of the Ban Doab Can.al will cover 
-this. He proposes beginning irrigation about Montgomery, 
'Khich. is 28 miles lower down the Dash. This, however, 
is a detail which need not detain ns, especially as it is a 
-disputed point whether any great extensions of the Bari 
Doab Canal are possible. 

The river Bavi cannot be depended on for any cold- 
weather supply, as the whole of it is used up in the Bari 
Doab -Canal. The 3,000 cusecs required must therefore 
come from the Chenab and Jhelum rivers. The Chenab 
•Canal irrigates, roughly, two million acres and the supplies 


carried vary from a minimum of abont 4,000 cnsecs to 

10.000 cusecs. When the river is low, it is all the canal 
can do to mature the winter crops. The onW 'way therefore 
that- any supply can be spared for the Montgomery Bar 
will be to cut off Eome of the Chenah irrigation from the 
Chenab Canal and supply it from elsewhere. The longi- 
tudinal section referred to in paragraph 5 as attached to 
this note shows that a canal can be made from the Khanki 
weir to cross the Bavi Valley and emerge on the Montgo- 
mery Bar near Wan Badharam. The command is ample. 
It is therefore evident that the levels will admit of a supply 
of water being brought from the jbelum into the Chenab 
and from the Chenab into the Bavi and then on to the 
Montgomery Bar. But the question turns on the amount 
of water available in the Jhelnm. This has been shown to 
be only 1,000 cnsecs and tbe Montgomery Bar will require 
about 3,000 cnsecs for its irrigation. It will tberofore not 
be feasible to carry out this project unless the Jhelum 
supply can be augmented in some way. The only way in 
which the Jhelnm supply might be increased would be by 
bringing the water of the Indus across from Kalabagh into 
the Jhelnm, and the feasibility of doing this may now be 
discussed. 

8. The contoured plan of the Sind S-tgair Doab, of which 
a blue print is attached to this note, shows that the mini- 
mum 'low water-level od t'he Indus at Ka'ta'ba^ is 68DT0. 
The gauge is in the town above the shingle bar and nearly 
opposite the site where a canal if made wonld take out o'f 
tbe Indus. The distance to Khnshab vid Mianwali is 
abont 85 miles. The low water-level of the Jhelnm river 
at Khnshab is 581*60, or nearly 100 feet lower than the 
Indns water at Kalabagh ; so that it is evident the levels 
wonld admit carrying this water over the Jbelum river 
waters, but the extra land to be got by doing this 'would 
not pay for the cost of such a colossal work. By building 
a weir at Khnshab on R. L. of full supply of 585*00 could 
easily be got for a canal on the left bank of the Jhelum. 
But this level would only command the lower Kbadir lands 
of tho Jhelnm Valley at present irrigated by the new Sshiwal 
Canal and the tail disMbntary of the Hortbem Branch. 
The Bar lands are quite out of reach of a canal from 
Khnshab. The bed level of the head of the Snlki Branch 
is 617*4, or 32 feet above the Jhelnm at Khnshab at a point 
20 miles away. The hed level of the Northern Feeder is 
683*8, where'it crosses the Sahiwal-Chiniot Boad. This is 
a point So miles down-stream of BLushab and cannot be 
commanded from tbe canal from that point. The head of 
tbe Khadir Distributary which is fed from the tail of the 
Kbrthern Feeder has a bed level of 534*5 in the Kbadir, 
the drop from the highland being 21 feet. This point is 
about 40 miles from Khushab and is quite the highest 
point that the canal conld command; hence the only por- 
tion of the Jhelnm Canal area which would be irrigated 
from the Indus Canal would be a very small part of the 
Kbadir, ^requiring at the most abont 300 cnsecs. The 
supplementary supply thus obtained from the Indns would 
be inappreciable, and we can only rely on tbe 1,000 cnsecs 
to spore at Basnl as before noted. ^ 

9. It will be useful to notice here how small a part of 
the basin of tbe Indns and its tributaries can be irrigated 
from tbe waters of tbe Indus at Kalabagh even though 
there is such a good command of the Jhelum at Khushab. 
It has just been pointed out that the Indus water delivered 
at Khushab could not be got on to the highland of the Jech 
Doab, but could only irrigate tbe Khadir lands. If the 
water from Khushab were taken along a hydraulic contour, 
t-e., along tbe highest alignment on which water wonld flow, 
it could not be delivered in the Beohna Doab mnch higher 
up than Jhang. Jhang is on the 500 feet contonrand 
about 70 miles from Khnshab. From Jhang the 500 feet 
contour goes to Cbichawafni, and a canal from the Chenab 
at Jhang would do very little more than command the 
Sidhnai Canal, the head of which is about 130 miles from 
Khnshab and Oie full supply level required about 464, so 
that the level of 585 at ^ushah is only about sufficient. 
'Thnf. part of the valley of the Indus .md its tributaries lying 
to the left of the Chenab down-stream of the Sidhnai head 
is alreadv irrigated from inundation canals and does not 
need water from Kalabagh. To the right of the Chenab 
lies the Sind Sagar Doab, which we know can he irrigated 
by a big canal from the Indus ta^g out at Mari opposite 
Kalabagh so soon as the time is ripe. 

'The total area of the Sind Sagar Doab is 8,180 square 
miles and the cold-weather supply of the Indns is about 

20.000 cusecs. There is water to spare in the Indus at 
K dahagb, for the low water discharge of the Chenah is 
about 4,000 cnsecs while the commanded area is about 6,700 
square miles. But it does not seem possible to use this 
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great surplus of cold -weather water over that required' for 
the irrigation of the Thai to advantage anjwhere in the 
Pnnjab. 

'10. With reference to the third •proposal made by the 
Hon’ble Mr, Wilson ns abstracted in paragraph 1 of this 
note, it may he explained that the levels on the general 
map attached to this note show that it is possible to supply 
water to the Sidhnai Canal from the Chenab below the 
junction of the Jhelnm if a weir is built nt that place. 
The cold-weather water surface at the junction is abont 
480'0 and with a weir a full-supply level of 490 might be 
got. The distance to the Sidhnai head is 40 miles, and 
water could be delivered there at a level of 490 — 40 x 0‘76 
=460, or 6*6 feet above the canal bed. This is a poor 
command, but a reduction of the bed slops from 9" to 8* a 
mile wonid give ample command ; so that the scheme is 
likely to be feasible. 

On the right bank of the Chenab below the confluence 
of the Jhelnm are 500 square miles of country between the 
Chenab river and the high bank of the Doab which oould 
also be irrigated by a canal from above this weir. This 
tract is under survey. 

It should again be noticed here that the 600 feet contour 
goes almost due south from Jhang to Chiohnwatni, and 
therefore a cantd from the junction of the Jhclum and 
Chenab could never get ranch command of the Beohna Doab, 
thongh it might give fertilising water to the lands along 
the liver in the Shorkot Tahsil, which arc believed to be of 
poor quality, and would be much bettor off if irrigated 
with J helum river silt instead of obtaining water free from 
silt from the tail end of the long Chenab Canal. 

If all the spare water of the Jhelnm were taken across 
to the Chenab, there wonid be no supply to be canght by a 
weir below the junction of the Chenab for the Sidhnai in 
the raht; but as the Sidhnai Canal only irrigates in the 
Jtharif season, there is no objection to this, and the supply 
would probably arrive earlier and stay later than the 
supply ftora. the Bavi only. On the other hand, if surplus 
water were brought to Bhnshab from the Indus, there would 
always be ample water for the Sidhnai. 

11. This part of the general question may therefore be 
summarized briefly by saying that it is quite feasible from 
an engineering point of view to carry water from the 
Jhelnm and Chenab rivers for the irrigation of the Mont- 
gomery Bar. At the same time it is not at present evident 
that there will be much more than 1,000 cusecs available at- 
Rasul on the Jhelnm for this purpose. It is pcssible that 
in the near future by jndioione'economy of water on the 
Jhelum and Chenab Canals .the amount required, vts., 
8,000 onsecB, might he made available, but, so far as we can 
see at present, this is not the case. 

12. The question of cost may now be considered'; it will 
only be possible to give very rough figures. The cost may 
be estimated under the following heads : — 

(1) Channel from Kalabagh to Ehnshab to convey 

, the Indus water to the Jech Doab. 

(2) Weir at Kbnshab with feeder channels to take- 

up the irrigation of the Jech Doab. 

(3} Enlarging present Jhelum Canal to cany the 
surplus water from Bnsul to the Chenab at 
Hazara above Midh. 

(4) Weir across the Chenab at Hazara. 

(5 New feefler channels to connect the new supply 
at Hazara to the existing channels ' of the 
Chenab Canal. - ' 

(6) Alterations of existing channels of the Chenab 
' and new channel from Feroz to the Bavi to 
convey waters set free at Bhanki to Wan 
' Badharam. 

Wefr across ffie Bavi, 

(8) Channel from the Bavi to Wan Badharam. 

(9) Weir nt Hariki on the Sutlej river to feed a 

canal to Bahawalpur. 

(10) Canal to irrigate Bahawalpur. 

(11) Cost of the main line of present proposed Lower 

Bari Doab which will not be required if 
these proposals are carried into effect. 


13, The channel from Kaldhagh to Jf%tM7iah.--Althongh 
it IS not likely that this part of the scheme will be found 
practicable or necessaiy, it will be as well to see what it is 
likely to cost. 

In 1871 Mr, Andrews estimated in detail -that a canal of 
160'feot bed width, and 6,0Q0 cusecs discharge would ■ cost 
Es. 64,29,000 for 30 J canal miles, or '28*6 statute miles. 
This is the distance from- Mari at the head to Mianwali. 
This cost is at tho rate of Bs. 1,90,000 a statute mile and 
Bs. 38 a cnsec a mile. 

The distance from Mianwali to Ehnehab is about 67 
miles. This portion of tho lino inll be very much cheaper 
than tho lino trom Mari to Mianwali. It will not lie more 
costly than the Jhelum Canal main lino, which cost abont 
Bs.' 76,000 a mile fnr a discharge of 3,800 cusecs, or Be. 20 
a cnsec per mile. But if a channel wore made to cariy 
only 1,600 cusecs for the 'fcch Doab, it would cost a great 
deal more per mile or per cusoc than tho rates got for the 
Jhelum Canal main line ; whereas, if a canal were made to 
irrigate tho whole of the Sind Sagar Doab for whii^a 
discharge of about 12,000 or 16,000 cusecs would here- 
gnired and such a canal wn's made Inr^o enough to cari^ the 
extra 1,600 onsecs needed at Ehnshab for the Jech Doab, 
tho rates would bo lower than those for the Jhelnm Canal 
main lino. The proportionate cost debitable to tho water 
transferred to the J ech Doab would be much smaller if such 
n large canal were made than if a cannl were made to give 
only 5,000 cusecs fnr the irrigation of tho Sind Sagar Doab- 
and 1,600 eusoca to the Jech Doab, and very ranch smaller 
than if a cannl to deliver only the 1,600 onsecs needed .were 
made, so that the cost of the water from the Indus delivered - 
at E^hab will depend on the arrangements made for the 
irrigation of the Sind Sagar Doab which cannot be foretold- 
at this early stage of that project. However, as a very 
rongh approximation, tho.cost may be estimated at Andrews' • 
rates for the portion to Mianwali and at main line, Jhelnm 
Canal, rates for the portion from Mianwali to Ehnshab as 
follows - 

1,600 cusecs X 28*6 miles X Bs. 38 -f- 1,600 ensses X 
67 miles X Bs. 20 =Bb. 33,40,200, say, Bs. 34,00,009. 

This estimate is for works only. The usual establish- 
ment and tools and plant percentages and indirect charges 
most be added. The weir at Ehnshab would cost more 
than the weir nt Basnl, as the site is not so favonrable; 
The weir nt Ehanki has cost up to date abont Bs> 42,00,000 
against 30 lakhs of rupees, the' cost of the Jhelum weir. 
The weir at Ehnshab may be estimated at 40 lakhs of 
rupees for works only. The feeder channels from Ehnshab 
to take up the present irrigation in the Jhelnm Ehadic 
lands commanded by the weir at Ehnshab may be esti- 
mated at 10 lakhs of rupees. . 

The whole scheme would then cost for " works” only as 
follows; — 

' Es. . 

Line from Mari' opposite Eolabagh to 
Khnshab .- . . * . . . 34,00,000 

'Weir at Khneliab . . ..' . • - 40,00,000, 

The feeder funnel .... ]Q,00,00(> 

Totai. . 84,00,000 


The usual percentage . charges for establishment, etc., 
and indirect charges for capitalized abatement of ' land 
revenue, etc., would bring the cost up to Es. 1,05,00,000, or 
abont Bs. 10,600 a ousec delivered at Ehnshab. 

14. It will be better to estimate the enlarging of the 
Jhelnm CanM on the supposition that no reduction of the 
present area commanded can be made by biin^ng water 
from the Indus nt Ealabagh. The present main line 
oaiTies 3,800 cusecs, and 3,000 cusecs more should be carried- 
if enfScient water is to be set free from the Chenab to 
iixignte the Lower Bari Doab area. 


The main lino, Jhelum Canal, which is 37 statute miles- 
ogi cast Bs. 3!^,93,WD 5 dt wniis nnlj, end tieenlmS’s- 
ent of this channel to practically double its capacity may 
I estimated at the same price, vis., Bs. 28,00,000. 
luthern Branch and escape to the Chenab must both be 
larged to take extra supply. The total length of channel 
om the end of the main line to tho river is 25 miles, and 
I cost may be estimated at the same rate, as the main line, 
lelnm Canal, vis., 2a-i-37 x Bs. 28,00,000= Ks. 18,M,891, 
f, Bs. 19,00,000. A weir would be required on the Chenab 
Hazara above Midh, where the Southern Branch ^srapo 
ils into the river ; this would cost abont Bs. 60,00,000. 
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A bhannel 50 miles long. will be required from the weir 
on the Cliennb to conneot np with the existing Jhnng 
Branch Upper at its tuil, which may be estimated at the 
same rate ns the channel from the end of the' Jhelum Canal 
main lino to the Chenab above Midh, or at abont 
11s. 38,00,OCO ns it is twice ns long. A channel would be 
repaired to carry about 1,000 onsccs across to the Lower 
Gugcra Bmnj:h at Tarkhnni, a distance of 25 miles. It 
may bo estimated at lls. 30 a cnsec a mile, and the cost will 
be 1,000 cnsccs Xlts. 30X25 miles=lis. 7,50,000. The 
cost then of bringing the Jhelum river water from Basni 
to where it is needed on the Chenab will be as follows : — 



Rs. 

Enlarging Jhelnm Canal 
main line . 

29,00,000 

Channel from end of main 
line to river 

19,00,000 

Weir across Clienah 

60,00,000 

Channel from weir to 
Amipnr . . ■ 

38,00,000 

GWvftvk irssssi ^.'WlYp^ve 
Tarkliani . . . 

7,60,000 

Total I — Works only 

1,42,60,000 


To this may be added 25 per rent, to cover establishment, 
tools and plant and indirect charges, roaking the total for' 
all charges Rs. 1,78,00,000, or Its. 6,933 per cusec of the 

3,000 cnsecs to bo carried by the channels. 

15. The cost of transferring 3,G00cu^crs from the Clicnnb 
river at IQianki to the Lower Bari Doab Canal at Wan 
Radharam may now be estimated. 

The supply of 3,C00 ciueca brought from the Jhelnin 
river to Amipnr to do the irrigation of the lower part of 
the Rechna Doab will enable the main lino of the Chenab 
Canal to caixy the supply intended for the Lower Biiri Do.ab 
Canal without any enlarging. The Gngcra Branch too will 
be relieved of about 1,000 cnsecs discharged at the head and 
will need enlarging ns far ns Chnhnrhhnnn or Feror, to carry 
an extra 2,000 etwees only instead of 3,000 cnsecs. From 
the Gngein Branch at Feroz or Chnharkhana a channel to 
cany 3,COO cnsecs mnst be built ocro:s the valley of the 
Ravi and through the liighland of the Bari Doab to Wan 
Radharam. A weir will also be requited noros.s tiie Ravi. 
In addition to these works some remodelling of tiie present 
channel of the Chenab Canal below the ofl-tako of the 
Gngcra Branch to the point where the supply from tiie 
Jbclnm meets them will be required in order to reduce them 
to a size snitablc for the reduced discharge they will then 
have to carry. Much the same rates may he nsed to esti> 
mate these worls as were employed for the channel from 
the Jhelnm at Rasnl to Amipnr. Carrying 2,000 cnsecs 
along 30 miles of the Upper Gngcra Branch may he esti' 
mated at Bs. 30 a cnsec a mile — 

I!s. 

2,000 X 30 X 30= • . 18,00,000 

Carrying *3,000 cnscc.s fiom the Upper Gngera Branch to 
Wan Radharam, a distance of 71 miles, on the alignment 
shown in the tracing referred to in p.ar.agraph G, this will 
be an expensive channel, ns the section shows that for 20 
miles across the Deg Valley the bed is out of soil and may 
be estimated at Bs. 100 a cusec a mile— 


Es. 

3,000 cnsecs xRs. 100x71 
miles= . . • 2,13,00,000 

The weir across the Ravi may he estimated at 
Rs. 10,00,000. It is true that the Sidhnai weir originally 
cost only Rs. 1,42,949, and up to date has cost about 
"But % is mneu tnxWier &own aMverin 
which the discharge is apt to dwindle down in the lower 
reaches, and it was made of a very economical derign, and 
shotdd a weir be built for this large project, it will be made 
in a* much more substantial manner and the connected 
works are likely to he more costly. 

The remodellings to the Chenab Canal may be 'estimated 
■at*. Rs. 10,00, WO. The total cost of carrying the waters 


from the Clienabat Khauki to Wan Radharam inaj then be 
estimated as follows : — 

Rs. ■ 

Enlarging Upper Gngera 
Branch . . . , 18,00,000 

Channel from Gngera 
Brnncli to Wan Radha- 
ram .... 2,13,00,000 
Weir across the Ravi . . 10,00,000 

■Remodellings of "tiie Chenab 

Canal , . ' . . 10,00,000 . 


• Total for I — ^Works only . ' 2,51,00,000 

uidd for estahlishmcnt, tools 
and plant and indirect 
chains 25 per cent. • . 62,75,000 


Gbakd Total . 3,13,75,000 

This is at the rate of Rs. 10,465 per enseo on the 3,000 
cnsecs carried. 

16. The cost of the works at Hnriki and a canal to irri- 
gate Bahawalpnr territory may now be considered. In the 
Lower Bari Doab project the weir on the Sntlej is estimated 
at Rs. 85,64,056. The canal to irrigate the Bahawalpnr 
State will bo abont the same size as the Chenab Canal and 
may therefore he estimated at Rs. 2,60,00,000 less the cost 
of a weir whioh will cost abont Rs. 86,00,000 rather than 
Rs, 30,00,000 which was the cost of the Khanki weir, or, 
say, Rs. 2,30,00,000. 

Bat it is probable that the weir will also be used to feed 
hhatnf canals on the right and left bank, and that these 
canals will bear some share of the cost of the weir and of 
the main line of the canal to Bahawalpnr. How mnoh shonid 
be written off for this is not easy to say, but about 50 lakhs 
of rupees will probably represent the share of the cost 
chargeable to this irrigation. 

The canal from Hariki will then cost as follows 




Bs. 

Weir for I— Works only 

86,00,0(10 

Add 25 per 
charges . 

cent, for other 

• • • 

21,60,000 


Total . 

1,07,60,000 

Canal . 

• • • 

2,30,00,000 


Total 

8,37,60,000 

Deduct , 

• • • 

50,00,000 

Gbakd Total, 

ALL OHABOEB . 

2,87,50,000 


17. The general abstraot of the cost of the scheme for 
transferring water from the Jhelum river across to the 
other rivers in order to set free the Bens water for irrigation 
on the loft bank of tbe Sntlej is then as follows, omitting 
the eust of bringing Indus water to Khnshab : - 

Bs. 

Cost of taking Jhelnm water to 
the Chenab . . . 1,78,00,000 

Taking Chenab water to Wan 
Radharam . . . 3,13,75/100 


Total cost of irrigating Lower 
Bari Dcab from Chenab and 
Jhelnm waters . . . 4,91,75,000 

Cost of taking Beas water to 
Ml ’ob Tn'iiga\bfiia 

Bahawalpnr . . . 2,87,60,000 


' 7,79,26,000 

From this snm might he deducted the cost of the main 
line of the Lower Bari Doab Canal from the weir on the 
Sntlej to Wan Radharam as this work will be saved. 


Mr.a.M. 

S. 

Field. 
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This main line is estimated to cost — 

■ 


For Torhs only . . . 1,18, 86, 611 

Add, 25 per cent, for other 
charges .... 29,71,635 


Total . 1,48,58,176 

Say . 1,49,00,000 


The net cha^e that should be made against the irrigation 
to he got from the canal to Bahavalpnr State will then be 
Rs. 6,17,88,000. 

The area irrigated might eventually be aboot the same 
as that on the Cbenab, or 2,000,000 acres, and m that case 
the cort trill ^ Bs. 32 an acre ; bnt seeing that the soil is 
poor, the tract is nninhabited, and the colonization to be 
done by British subjects in native territory, the area should 
not be estimated at more than 1 , 000,000 acres, and the cost 
mU. then, ^ 84 an. aata Ircl^atad auanaU. 3 . 

The cost per acre irrigated annually of the existing 
eanals is as follows : — 



Araage 

at 

10 years. 

Average 
of last 
Syeara. 

Swat Biver Canal 

. 34*1 

26*8 

Western Jumna Canal 

. 33*8 

28*4 

Bari Doab 

. 27*0 

23*1 

Proposed Lower Bari Doab 

. 40*3 

... 

Sirhind Canal • 

. 41*9 

33*3 

Chenab Canal . . 

, 39*4 

18*8 

Jhelnm Canal (estimated) 

. 22*0 

• •• 


The cost of the Lower Bari Doab Canal was estimated at 
Bs. 3,32,73,225 and the oost of the works proposed to 
irrigate the same area from the Jhelum and Chenab now 
amonnts to Bs. 4,79,38,000 jiZus the cost of the Montgomery 
Branch and its distributaries (Bs. 76,23,000), or 
Bs. 6,65,61,000 in all. The estimated profit from the Lower 
Bari Doab Canal scheme was 14*3 per cent, in the 19th year 
and it will still amount to 8*5 per cent. ^ Hence the scheme 
might still be said to be profitable if the water were 
available. 


18. We may now briefly glance at the conntry for the 
irrigation of which it is proposed to reserve the waters 
of the Beas and Sntlej. The Revenue Survey Department 
mapped the Bahawalpnr country on the 4'inch to the mOe 
scale about 1876 and the maps show that the highland i*, 
like the Sind Sagar Thai, covered by sand'hills. • The fol- 
lowing description' extracted from page viii of Synoptical 
Volume TII-A of the Great Trigonometrical Survey of 
India gives a useful description of the conntry, which 
shows that the soil is not unlike the more level parts of the 
Bind Sagar-Thal, but that water is more difficult to 
obtain : 


* The Jodbpnr MeridiODsl 
Series releired to ran from 
Jodbpnr tbrongb Fbulodn, 
near Bibaaer, Oboigarb 
Ua^earb to Bsbairaipnr. 


“ In tbe whole distanced between the Lane river end the. 

Sntlej Series — ^260 miles— only 
one place, Phuloda, was met with 
which could be dignified by the 
name of a town. . . . There 
is not much difference in the bar- 
renness in tbe conntry traversed by the whole series,* but 
if any, the northern portion in Bahawalpnr is the most 
sterile. There the series passed over a length of 70 miles 
in which there were only three wells of drinkable water. 

. . In Babawalpnr the sand-hills grow smaller and 
fewer, and are replaced by long stretches of perfectly level 
ba^ clay like the beds of dried up tanks, separated by 
tracts of drifting sand, accnmnlating here and there into 
is. a.^ast.i.<!]La nC ve.gata.ti.<KLaaTCa€ew 
scattered yifiqy {Calligonuttii bashes. However, for two or 
three months in the year the desert presents a cbeerfal 
appearance. Bach village has several hamlets, called 
dhanit, established where there is any hard soil capable of 
retaining water ; in excavations made in this water l^ges 
for two or three montbs after tbe imns, and tbe inbabitants 
of tbe villages come to these to feed their flocks and herds' 
on the freshly-grown herbage, and to cultivate a few 
miserable fields wbicb they bave in tbe hollows between tbe 
sand-hills. The rainfall is, however, very small, four or 
Sve inches, and the inhabitants have a bard stmggle for 


life in respect to both food ana water. T&eir tooa tbey ' 
* 1 . . . .r , Bopplement with tbe seeds of 

Jiedthcra i*8fa-o. iM,*a graces, the principal of 

thotoT Tfeed, iriliilat alafut, Wliieb is the .oAuntiT- . . 


. .. . is collected in receptacles 

called tanhtts, cylindrical reservuirs about 6 feet in diaftaeter 
and 8 or 10 feet deep,^ coated with clinnam. When fall 
they are covered in with hmshwood and mud*and are not 
used til! the well water fails of becomes brackish, as 
generally happens in the hot weather.” 


The Bastem Sind hTeridional Series passed through the 
lower end of the Babawalpar State from Ehangarh to 
Nowsheia below the confluence of the Chenab, and the 
following description is given on page xvii of - the same 
volume: — 


” As the boundary between the Bahawalpnr Desert and 
the valley of_ the Indus was approached, hills and long 
ridges of drift sand were met with, interspersed with 
stretches of ' low-lying, alluvial flats, which are mostly 
dependent on rainfall for their supply of water and are 
tbns practically desert for the greater portion of the year, 
'When rain does fall grass and shmbs spring np and render 
these tracts good grazing-ground for cattle and camels for 
a short time afterwards. To some of them flood wafers of 
the Indus find occasional access by the old river ohannels, 
tbe deeper parts of wbicb contain water for several months 
after the subsidence of tbe annual inundation, and are thus 
-natural reservoirs ; they are locally called dhandt.. Finally, 
tbe vallqr of tbe Inins was entered and tbe prineipu 
operations brought to a close on tbe two stations — Daowsla 
and Machka.” 


19. These descriptions show that Bahawalpnr territory is 
abont tbe same class of eonntiy as tbe more level parts of 
tbe Sind Sagar Thai. It is obvions that tbe eonntry being 
practically nninhabited a scheme for colonization mart 
accompany any project for irrigation. It is, moreover,, 
pretty certain that a gigantic scheme of colonization can 
only be successfully worked by the Supreme Government. 
Indirectly this would prove advantageous both to the 
Bahawalpnr State and to tbe Imperiid. Government *. to tbe 
former by rendering habitable a large area of unproductive 
land, and to tbe latter by affording an outlet for its own 
congested popniation. Bnt the British Government has 
already in the Sind Sagar Thai an enormous area of 8,000 
square miles, which by means of irrigation from the Indus 
(wbicb is perfectly feasible) will afford outlets for congested 
popnlatioiiB for many years - to cume. The necesa^ there- 
fore for a scheme' to colonize and irrigate tbe territories 
of a Native State is not at present apparent. 

It may also be remarked with reference to Mr. Wflson’s 
statement quoted in paragraph 1 (iv), viz., that millions of 
acres in Bajpntana await irrigation' from the Fnnjab 
rivers, that this is founded on a misapprehension of the . 
nature of the conntn. Tbe general plan attached shows 
that the portions ox Bajpntana which adjoin Bahawalpnr 
and Bikaner are on tbe reverse slope; tl<at is to say, the 
land slopes rapidly down £rom the Aravalli range of bills 
into tbe valley of tbe Sntlej. Hence it may be said that 
praotieally there is not a single acre of Bajpntana which 
can be effectively commandedby tbe Fnnjab rivers. The 
-levels seem to indicate that sonth of the Bahawalpnr 
border there is no land commanded by the Fnnjab rivers 
except in tbe Khadir lands immediately contignons tio the 
rivers nntil the borders of Sind are reached, which it is 
briieved are already irrigated to a great extent by the waters 
of the Indus. 

20. The main object of these schemes is essentially to set 
free tbe waters of tbe Beas for tbe irrigation of the lands of 
tbe left bank of the' Sntlej. We may, therefore, consider 
some other schemes winch may further that end. The 
levels show that; a canal taking out of the Sutlej at Fhillonr 
would get command of the Abohar Branch of tbe Sirhind 
Canal at about the 42ad mile (Akbaia). From ibis point 
a feeder channel could get command of the Bhaiinda 
Branch below the fiQtkmile (Dhepalib The water thus set 
free might posdbly be sent across from Fatiala to tbe Sirsa ' 
Branch at Kaitbaf and thence to the Hansi' Branch at Jind. 
This water conld be taken down tbe Bohtak Branch of .the' 
Western Jnmna Canal into Hissar and Bohtak, and donp 
the KoQa Branch of the Sirhind Canal to Sirsa, and in jhis 
way it is probable that all the nnirrigated tract of British 
tehitory lying on tbe plain that slopes from the Himalayas 
towards the Bikaner border would be irrigated. Bnt that 
part of British territory that lies on the plain that slopes 
from tbe Gnrgaon and -Bajpntaiia bills' conld not of 
course be irrigated. Unfortunately there is not much 



progpect of turning ttie Beas watera into the Sntlej at 
Phillour. 

22. The follorring sketch ehou’s that the Bens waters fall 
at much the same rate per mile as the Sutlej waters, and 


therefore water could not he taken from TVazir Dhnllar on Jlfr. ff. M, 
the Beas to Phillour on the Sntlej ; the latter is 50 miles R. Field. 
above the junction, whereas the former is only 30 lui les — 
above the junction ; — 



Since the level at Fhillonr is 763'SO and the distance to 
Nowshera is 65 miles, the fall consumed would he about 50 
feet : so that, if the waters could he raised at or above 
Nowshera to 816'00 about and taken in a straight line to 
Fhillonr, they could be carried across the SnUej by a weir 
and delivered into the Sirhind Canal at. Akhara. But 
there are no levels of the Jullundnr Doab or surveys of the 
Beas to show whether this would be feasible. It is probable 
. that in any case the work would he extremely costly, as 
several rivers or large drainages are known to cross this 
country, besides the whole drainage of the foot hills of the 
Himalayas which flows towards the Beas. 

22a. The cold-weather discharge of the Beas seldom falls 
much below 4,000 cnsees, and a canal for that discharge 
could be built. The discharge of the .^bohar Branch,' 
Sirhind Canal, below the 4*2nd mile, is about 1,500 cnseos, 
and that of thoBhatinda Branch below the 60th mile, 1,000 
onsecs. 

~ There are 600,000 acres at the tail of the Eotla Branch 
in British territory that could be irrigated. At the low 
allowance of 2 onsecs per 1,000 acres, 1,000 onsecs would be 
required for these. So that 3,500 cnsecs could bethns 
utilized and the balance conld be utilized in giving more 
water to tracts which at present have a poor supply. The 
supply that oonld be sent across from the Sirhind to the 
\5fcstatn Jumna districts would ha tUa 2.^600 euseca saved 
on the Abohar and EoQa Branches. The discharge of the 
Sirsa Branch below Eaithal js about 800 cuscos and that of 
the Hansl Branch below Jind about 800 cnsecs. So that 
1,600 cnsecs would bo thus set free to down the 
Bhowana Branch to Bohtak, leaving 900 onsecs for exten- 
sions on the Bans! and Sirsa Branches. 

23. The cost of such a scheme would be very great. The 
main lino of the Sirhind Canal cost nearly fis. 93,00,000 
Tot. IV. 


for works only for 37 statute miles, and the channel from 
the Beas to the Sntlej wonld on the same lines cost x 
Bs. 98,00,000, or about Bs. 1,73,00,000. It is probable it 
would cost much more. The weir at Fhillonr might cost 
nearly as much as that at Sobraon, vis., Bs. 87,00,000. 
The weir on the Beas wiiuld also be very expensive, becanse 
a large amount of heading up must be attained, say, 
Rs. 80,00,000. The cost of the canal from the Sntlej to 
link up the Abohar and Bhatinda Branches and tho c.mal 
across to the Western Jnmna and the extensions might 
cost Bs. 2,00,00,000. 

The total cost for works would then be— 

Bs. 

Weir on Peas . • . 80,00,000 

Weir on Sntlej . . . 87,00.000 

Main line. Bees to Sntlej . 1,73,00,000 
Canals to Sirhind and Western 
Jumna Canal • . . 2,00,00,000 

Total . 6,40,00,000 

Add 26 per cent. . 1,35,00,000 

Gbawd Total • 0,75,00,000 


TThe conrirndtion ol sncu wofus, *nowever,‘is ptacfic.ally 
barred by the fact that the minimum supply in the Boss 
and Sntlej is 4,000 cnsec.«. If this supply is re-ervcd for 
the left bank irrigation for Bikaner and Babawnlimr, it is 
obvious that no snrplns is available for any help to fbc 
Sirhind Canal system. If the scheme for the irriration 
of the Bahawalpnr Slate from the Beas and Sutlej were eel 
aside, then it might be possible to ntilize all the available 
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supply of the Bees - for iirigatiogN British icrritoiy in 
Hisser, Sirsa and Bohtak. The tiro schema, - howerer, 
cannot go together. 

24. The great schemes of diverting the waters of the 
Punjab rivers to the east and helping one river from 
another may therefore be said to be quite feasible from an 
engineering point of view. That is to say, tbo levels admit 
of sncb a procedure, and there ore no insuperable diffi* 
oulties in the way. But the cost of such schemes will 
necessarily be extremely high. ,T|iis in itself is of course 
no bar to their constrnotion, for it is errident that in course 
of time, as the pressure of population increases, it will be 
absolutdy necessary to extract more from the soil, and tbo 
value of water and necessity for irrigation will be so great 
that very costly schemes will be cheerfully undertaken. 
There is, however, the one great obstacle of the water* 
supply. It has been shown in the foregoing paragraphs 
that — 

(1) The Indus carries a pmoticnlly unlimited supply, 

but that the levels do not admit of its helping 
out the supfily in the other Punjab rivers to 
any appreciable extent. 

(2) That though feasible to carry Jhelnm and Chenab 

waters into the Bavi and thus set fieo the 
Sutlej waters for its left . bank, the available 
supply in the Jhelum docs not exceed 1,000 
cusecs ; and therefore that unless economies of 
water hitherto unsuspected can be effected, it 
will not be possible to irrigate the Montgomery 
Bar with a perennial onnal by any such scheme. 

(3) That even if the whole of the Sutlej and Beas 

waters could be diverted to the left bank, the 
greater part of the territory irrigated would be 
a sandy desert ; at present almost uninhabited, 
and which moreover belongs to a Native State. 
A gigantic scheme of colonization would be 
required to render effective any project of irri- 
gation. t 

(4) That it might be possible at very heavy expense 

to divert the supply of the Beas and Sutlej to 
assist the irrigation of the Sirhind Canal system 
and thereby render available abortion of the 
' Sirhind supply for the irrigation of Hissar, 
Bobtak and Sirsa. But any such scheme^ must 
be only os an alternative to the irrigation of 
the Bahawalpnr State, as there is not enough ■ 
water available in the Beas and Sutlej for both 
schemes at once. If, however, it proved feasible 
to carry Beas water across the irullundur 
Doab to help the Sirhind system, it might be 
worth considering whether this scheme, should 
not take precedence of the Lower Bari Doab 
Canal scheme, ns thereby the most famine- 
stricken portion of the Punjab could be 
thoroughly protected and the colbhizatioh of 
the Montgomery Bar could very well wait for 
further developments of irrigation science on 
the Jhelum and Chenab schemes whereby water 
might be made available; 

25. It will be observed that the whole of the preceding 
remarks have been based on a supposition that any irriga- 
tion projects undertaken will be of the nature of perennial 
canals. The reasons of this have been .alluded to, the 
principal being that it is not believed that colonization 
schemes can be successfully carried out except on a peren- 
nial supply basis. If, bowevea, this objection were_ over- 
come, it is possible that enormous areas could be irrigated 
in Bahawalpnr, etc., by hharff’ canals. These . schemes, _ 
however, have not been tonobed upon, because it is obvious' 
that all the Punjab rivers carry praptioally unlimited 
kharif 01 flood supplies, and hence no very special measures 
of helping one river from another would be required. If 
the principle of Marif irrigation only be accepted, them is 
no reason why it should not be carried out at once on all 
Punjab rivers. The I'dari^ canals, however, must be more 
or less separate from the perennial, as the practicid difScul- 
ties of carrying an enormous I'darif supply' and a very 
small rahi supply in the same ohannel are almost insuper- 
able. 

Note dated- 23th October 1902, by €r, M. S. Field, 
Esq., Officiating Chi^ Engineer, Fiinjah Irri- 
gation, on ^proposals for the improvement and extension 
of irrigation in the Punjab. 

1. In a recent note, dated Ist October 1902,'I investi^ted 
certain proposals put forward by the Hon'blo Mr. J. Wilson . 


and Colonel S. L. Jacob, E.E., rcgarding’'the transfer of the 
waters of the Punjab rivers to the east. The. note in 
question was written somewhat hurriedly, as the 'matter, iiad 
to be laid before the Irrigation Commission, and Sir Thdinas 
Higham, s.c.i.n., was extremely anxious to discuss the' 
proposals with me before the Irrigntion Commission 
started on ita first tour early in October. I dealt 
therefore almost entirely with the main question of bring- 
ing the waters of the Jhelum and Chenab rivers on to the 
Mon^omcry Par in lieu of irrigating that tract from the 
Sutlej. 

2. ^ The note in question showed that, if wo took the 
minimum recorded discharge nf the Jhelum, we could only 
be certain of 1,000 cusecs in the cold weather. It was also 
shown thaii it was only . possible to set free from the 
Chenab system a tract requiring a cold-weatW . disoharge 
of about 2,000 cusecs. The Montgomery Bar requires for 
its irrigatiim about 3,000 cusecs in the kharif season, 
although it is probable tbot it would be possible to manage 
with about 2,000 cusoi-s for a short period in the cold 
weather. The project therefore did not seem quite feasible 
on account of the scarcity o( water. But, on reconsidering 
the matter, I am nf opinion that the view taken, although 
a safe, one, was possibly somewhat oitrome. As regards 
the Jhelum, our records show that the river . very rarely 
falls to the minimum used in our calculations, viz., 4,770 
cusecs. That minimum has only once been reached, and 
it is probable that the supply will very rarely Lill below 
6,000 cusecs. The supply available for transfer elsewhere 

- will therefore be generally nearer 3,000 cusecs than 1,000. 
It will therefore be po-sible to confidently detoch the area 
requiring 2,000 cusecs from the Chenab system. This will 
render available that amount for the irrigation of the 
Montgomeiy Bar, and this low supply will probably not lost 
more than two moatbs of ibe cold weather. After that there 
will be plenty of water. The sobemo therefore appears to 
me to bo much more hopeful than at first sight. There is 
also one great advantage in this scheme, viz., that the 
Montgomery Bar is almost the only place where water could 
be utilized ; and if this space is irrigated from the Sutlej, we 
shall leave no place to divert the rivers Jhelum and Chenab . 
in case it should hereafter bo found that water was avail- 
able. I would therefore now strongly advocate a thorough - 
inquiry into these proposals and the holding in nbeynnee 
any project for patting a weir in tbo Sutlej. 

3. We may now consider some other projects for extend- 
ing irrigation. One of the most promising seems to mo to 
be that for building a weir at Tnmmoo at the junction of 
the Jhelum and Chenab. A rough approximaUon of the 
levels shows that by holding up the water at this point it 
is possible to run a canal past Shorkot into the Bavi at the 
head of the Sidlmai Canal. The Sidhnai Canal is a kharif 
canal, s.e., it only runs daring the flood season, and it is only 
in favourable years that it is able to supply one good water- 
ing for the rabi crop. It is well known that the supply in- 
the Ravi is precarious. Daring the oniTent year 1902 the . 
flow has been most precarious. The irrigated area has 
Lillen to about half the average, and even that will be 
matured with difficulty. Moreover, it is doubtful whelher- 
much rabi area has been irrigated. Under the circum- 
8tance< the assistance given by a canal cut from the Jhelum 
and dhenab will be invaluable. It is known that these two 
rivers have a very small surplus in the cold weather. But 
tbu does not necessarily i^eot the project, as the Sidhnai 
systbm is a kharif system. Moreover, it is believed that 
enormous extensions of the Sidbhai will be rendered pos- 
sible.' There seems no reason why the Sidhnai Canal, if. water 
can be rendered available, should not be extended right 
through the Mooltan district as for as the junction of the 
'chenab and Sutlej. It would then entirely s'npersede the - 
present inundation system of the Mooltan Canals and might 
possibly even be extended into a part of the Lower Sutlej 
Canals system: This would all be rendered feasible by a 
weir at the junction of the Jbefum and Chenab rivers; 
But, in addition to. this, there is a large tract of land on the 
right bank of the dhenab .which is. now being surveyed. 
It Is believed .that the. whole of this could be easily. irri- 
gated, especially if a vreir were built at the junction. A 
portion of .this area was formerly irrigated by . an inunda- 
tion canal known as the Uch. The total area is not less 
than 600 square miles, 'or 330,000 acres; and the soil is 
believed to oe good and fertile. The proposal for a weir 
at the junction of the Jheluin .and Chenab rivers would 
therefore command an area dh the right-bank of some 500 
square, miles and oh the left bank of about 2,000 square 
miles, including the present Sidhnai system and the area 
irrigated by the Mooltan' Inundation Canals. No account 
has .been taken bf any portions of .the. Chenab system which 
inight possibly be included if the levels served, The total 
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area commasdsd \roTild be therefore about million acres 
rrhich rronld bring it op to the Jhelom Canal system as 
regards size. Of course it is to be nnderstcoi that a L-harif 
canal only is contemplated, but this rronld involve no 
change in the present conditions. Frin&faeie the project 
vronld appear to be quite feasible and very promising. 

The above i« irrillcn on the Eiippo>iiion Hat the present 
conditions trill be maintained, i.c., that the irrig.ition irill 
remain on a hharSf basis. A further proposal may, however, 
be put forward to convert the whole system into a perennLil 
canal system. Levels show that it is possible to make a cut 
from tte Indns whereby a perennial supply could be poured 
from the Indus into the Jhelnm. This supply can be made 
to enter the Jhelnm anywhere below Khnsbab. The supply 
in the Indus is practically unlimited and water can be 
abstracted from th.at river without prejudice to any scheme 
for the irrigation of the Sind'Sagar Doab. A canal cut, 
such as is now contemplated, could be brought from Kala- 
bagh on the Indus to any suitable point above the junction 
of the Jhelum and Ch'enab rivers. It would be the first 
step towards the Sind-Sagar Camil, and no great engineer- 
ing difficulties are to be apprehended. The great Sind- 
Sa^r Canal of the future would be a branch taking oil 
from this cnt. This canal would render the irrigation of 
the Sidhnai and the Mooltan Canals systems ^rcnnial. 
Moreover, this proposal docs not affect the proposal already 
put forward to bnild the weir at the junction of the 
Jhelnm and Chenah rivers, as it would merely resnlt in 
. converting a l-harif system into a perennial system, and the 
former system {khartft would always be carried out first, as 
it would create no alteration in present conditions. 

4. The condirion of Hissar and Sirsa, and portions of 
Bohtak and Earual, has long been a cause of great anxiety, 
'ihe continual failure of the rains and the short supply in 
the vrestem Jumna Canal have resulted in a chronic state 
of famine and distress. The ProvlDcinl Govommeni 
has for some time been exercised ns to the means by which 
this state of things can be remedied. Several proposals 
have been considers for utilizing the flood waters of the 
river Jnmna in this direction, but the supply in that river 
is known to be precarious at the best of times. The drain- 
age area of the river Jumna is a very small one and is 
characterised by very steep slopes. The result is that floods 
of great intensity occur during short periods, but the high 
supplies necessary for irrigation do not hold out throughout 
the season. The difficulties also of bringing Marifso^pMes 
to the extreme end of the canal system along the existing 
channels are very great. For the above reasons it has 
been necessary to cart about for otber means of bringing 
water to these districts. It is possible that some extensions 
of the Sirhind Canal system might be utilized for this 
purpose. The supply would of course have to be a kharif 
supply only, as the Sutlej does not carry enough water in 
the rahi to allow of any extensions of irrigation. But it is 
believed that if an assured supply could be given in the 
£7iitriyseason with possibly one good watering for the rahi 
sowings, the prosperity of the famine-stricken areas would be 
assured, or at any rate the worst evils of famine be averted. 
Such a scheme would require very careful examination, and 
there is no doubt whatever that the cost would be extremely 
heavy. But even to the protection of the tracts above 
mentioned from reenrring mmines would bo worth almost 
any sum that the scheme is likely to cost. In the absence 
of survoy.s, etc., it is impossible to say how a I'ftany supply 
could be given Jrom the Sirhind (Janal, but possibly an 
extension of the Gbaggar or Choa Branches across the 
Ghaggar would be the simplest plan. Or if any compli- 
cations with the Native States is to be avoided, possibly a 
branch from the Bhatinda Branch -night serve for a 
portion of the tract. In any case it apjwars necessary to 
inquire into the soheme, as the object aimed at is of the 
greatest importance. 

5. In the previous paragraphs four main projects for 
extensions of irrigation have been referred to ; these are — 
I. — ^To carry the waters of the Jhelnm and Chenah 
to the Montgomery Bar. 


II. — ^To bnild a weir at- Trimmooat the junction of Jfr. ff.’JT. 
the Jhelum .md Chenab and carry the waters E.-Fieli! 

to right and left to Uch, and throngh the 

Mooltan district, for a kharif supply. 

III. — To convert the above kharif supply into a 

.perennial supply by making a cnt 'from the 
indas entering the Jhelnm at some point 
below Khushab. 

IV. — To carry flood waters of the Sutlej rid the Sirhind 

Canal into the Sirsa and Hissar districts. 

As reg.wd.« I, levels Lave been given in my note, dated 
1st October 1902, and it is not necessary to repeat them. 

Tliey show that prima facie the scheme is feasible. ' 

As regards II, a few figures can be usefully given. Of 
course they are merely npproximatlons. The low weather 
supply in the Jhelum aud Chenab at Trimmoo is about 
B. L. 4S0, tbe bed of the Sidhnai Canal at the head is 
B. L. 4-34, and ordinary snpply level abont 460. There is 
thns a fidl of 20 feet and the distance is abont 40 miles. 

The slope is therefore only abont 6 inches a mile. On this 
ground the proposal was once before negatived, but it was 
not then seggested that a weir should be built. If a weir 
were built, there would be no difficnllty in placing the crest 
so as to hold np the snpply level to 490, and a slope of 
about 30 feet could be seonicd which would be at the rate 
of 9 inches to the mile. This would be ample. 

As regards TIT, the bed of the Indus at Ealabngli is 
about B. L. 666 and the bed of tbe Jhelum at Nhnshab is 
about B. L. 582 ; hence there is a fall of 84 &et in a 
distance of abont 80 miles, or 1 foot to the mile, which is 
very ffivonrable. 

As regards project No. IV, levels are not at present 
available, but the plans show that the distance between 
Patiala, which is at the tail of the Feeder Line of tho 
Sirhind Canal and Sirsa, is abont 100 miles and the fall in 
the country is abont 100 feet. Hence a canal with a slope 
of I foot in the mile would be possible. The above figures 
have been given merely to show that the projects suggested 
arc within the limits of possibility ; of course they are 
merely approximations. 

6. 1 have not yet alluded to the proposals for storara of 
water in the Jhelum Valley in Kashmir put forwara by 
Mr. L. Dane, late Resident in Kashmir. Tbe scheme 
appears to be a resuscitation of an old system of 
bunds which used to hold np the waters of the WooUar 
Lake and set frea for cnltivanon a Large area now under 
swamps. 1 have verbally discussed the matter with 
Mr. Dane, and, as for as I could judge, the scheme appears 
practicable ; the more so us in the o!d days it nppe.'ired to 
have been most successful. It wonid seem that a large area 
round the margin of tho TToollar Luke is at present a 
shallow swamp and quite useless for cultivation. This 
area can be need from water by means of bunds, the 
remaiuB of which are still in existence. Suitable sluice 
gates, etc., can be ananged to hold up a considerable amount 
of water which can he allowed to dischoi^e into the Jhelum 
nt any time most convenient. The advantages of the scheme 
are that the Kashmir State will gain a great increase of 
revenue from the reclaimed lands, while the British Govern- 
ment could utilize the stored-np waters of the lake at any 
time they most required it. Air. Dane also suggested a 
regulator at Baramulla which would hold np a considerable 
futber snpply of water- Tbe feasibility of the scheme will 
depend upon the levels iind upon the area that can be ponded 
np, and I can say nothing further until 1 have seen the 
plans, etc., which Mr. Dane has promised. Bnt there would 
seem to bo n great deal in the project, and in my opnion 
it is well worth inquiring into. If any large amount of 
water could be stored up in the manner suggested by 
Mr. Dane, it is obvious that it would very materially 
improve the prospects of the proposal to carry the waters 
of the Jhelnm and Chenab rivers to the Montogomery 
Bar. 


Mr. Rv G. Kennedy, Suporintending Engineer, Punjab. 
(Delhi, 3rd January 1903.) 

Memorandum. 


There are two main points which I would venture 
to bring forward for the consideration of the Com- 
mission, to both of which I have paid special attention 
during the last twenty years. They are — 

(1) The saving of. some of tlie enormous losses of 
water mie to absorption and waste in the 
Tarious conveying channels and at the fields. 


Mr. S* C, 
Kennedy. 

(2) The more careful measurement and distribution 
of water, leading eventually by slbW degrees 
to the assessment of all water revenue Cy 
.the quantity used, instead of the present 
haphazard and most wasteful method of pay- 
ment by the area matured. 

Both of thesa are very large and difficult subjects, 
and in iny opinion nothing very definite will ever bo 
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attained unless some ruling dictum and. impetus is 
given. Offieittls usually have no time for such things, 
and in the few oases when interest may bo manifestou 
the tenure of ollico is much tofo short to permit of 
much being done; a now man comes in who considers 
all such ns fads. Nevertheless those two points are 
really by far the most important of any in the de- 
partment and would pay over and over both in notuni 
revenue inoroaso and by the very groat possible fu- 
ture extension of irrigated area to the 'more desert 
parts. If all was done, which is, financially speaking, 
possible in these two directions, the total irrigated 
areas in dry years could, I have no doubt, bo increased 
by 40 to SO per cent, over the present figures, on 
most of_tho largo perennial canals. 

It is 'well enough known that only about half of 

Actual absorption loss and 

UsSmiS"*" caSJls realirwaehesVm 

its mimraiBing. The same fact is no- 

knowlodgod in the Dnitod States, and thoro the canals 
have not nearly so far to carry as ours have. To 
show that this is not merely an exaggerated state- 
ment, I give hclow the losses which after a whol*^ 
season’s experiment and collection of data wore found 
by mo and reported then to occur in the winter season 
of 1882-83 on the Bari Donb Oanal : — 

Entering connl hood for cnoli 100 ousocs. 

Lost in the main canals ... 20 „ 

Lost in distributaries ... 0 „ 

Lost in water-courses ... 21 „ 


Total absorption losses 47 „ - 

Out of the remaining 53 ousocs whioh reached the 
field, it was shown that 28 could really linvo done nil 
the work, so that (53 — ^28s:) 25 ousocs out of the 
original 100 wore wasted and lost in various ways. 
The oflicionoy of the oanal machine was thus then 
only 28 per cent. Sinco then things liavb boon im- 
proved on some of the main canals (not on nil) and 
if similar experiments wore now carried out, wo 
might got an offioioncy of about 35 per cent, on the 
best. The improvements which effected this have, been 
mainly in the follorring directions : — 

(1) Amalgamation or the numerous tiny ryntor- 

couisos into n few larger ones, so ns to 
lessen the total lengths of channel open at 
any one time. 

(2) Abandoiunont of the old system 'of distributary 

tatils or alternate closure of outlets, and 
the enlargement of each rajhaha so ns to sup- 
ply oil its outlets nt once for a given time, 
and then bo closed off entirely nt the head. 

Work in this direction has boon completed on the 
Western Jumna Oanal; not begun on the Sirhiud 
Canid ; partially done on the Ban Donb Canal, and on 
the newer canals there is probably not so much room 


for iinprovomont, having ueon uosigncd on moro're- 
cont linos. 

Tiio nhovo reforms, howovor, must only bo regarded 
„„ , _ nsjiroliminttry to the real 

What wo run afford to spend difiioulty; t.c., the provon- 
on lining cliniincls. tion of the absorption loss 

' - in our improved channels. 

Thorp IB hence no question ns to the oxpcdionoyj it is 
merely n question of cost and means; can wo prevent 
the loss nt n cost whoso interest would bo paid by 
the inoronsod revenue P 1' think it is probahlo. wo 
could, ^but Oovornmont would &rat hnvo to spend' 
something on trial and oxporiraont, so as to find the 
cheapest niid best methods of lining our channels, 
beginning of course with the water-courses. 

To define 'the position, as far ns possible, T giro hero 
tiro tables ronroducod from a report on American Irri- 
gation recently submitted by mo, in which the probable 
average loss by absorption in various channels is 
given ns a mileage rate in ousocs lost nor mile — see 
table, column (4). These figures nro for good firm 
loam (but not sandy) like that on the Bari Doah Canal, 
Clicnnb or upper part of the Western Jumna Canal ; 
for sandy soil, like the Sirhind Canal, the loss will' bo 
about 2i times ns much. Column (5) is tlio annual 
value of tho water lost per milo nt lls. 000 per cusco 
gross rovonno. Column (G) is the capitalised value' 
of this nt SO years' purohnso, and did tho supply nlway, 
run in tho same chnnncls, this would bo the amount 
we could profitably spend on lining oneh milo. Ao- 
tunlly, however, tin’s is nob so, and in seasons of high 
demand, t.e., when tho water is of real value in matur- 
ing tho crops nirendy sown, nil tho olinnnols aro not 
open ht once, thoro not being nearly enough supply to 
fill nil. Thus^ roughly, in — 

Western Jumna Cnnnl, btily ird of tho channels 
would bo open. 


Sirhind Canal, i of tho chnnncls would bo open. 

Bari Donb Cnnnl, {tbs of tho channels would bo open. 

Clicnnh Canal, Stlis of tho channels would bo open. 

Column (C) must thoroforo bo modified for caoh canal 
system; thus, for the Western Jumna Connl, instead 
of Bs. G,00i) for n 2-ousoo wntor-conrso, we could 
only spend Bs. 0,000 -r 3 sBs. 2,000 per mile, and so on ; 
for the others, allowing for tho extra henw lass on the 
Sirhind Cnnnl, 2J times more. Tho small toil water- 
courses, only occasionally used, aro outsido tho pre- 
sent disensrinn thoy could )>i'obitbly never be Hard 
economically. 

Tho Western Jumna Cnnnl, owing to its largo milc- 
ngo and comparatively low supply,, is the one on which 
wo could spend least. Tho broad result may bo ^ted 
to bo that, if wo can lino our wator-^ouiscs at n cost 
of from Bs. 2,000 to Bs. 3,000 per milo, it would bo 
from n merely financial point oif view advisable and 
justifinblo to do so. 


Punjab Canals. Absorption loss roughly estimated. 
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, 600 

2*6 

60 

0-66 

686 

.17,660 

6,860 

21,940 

7,020 

i 3,160 

Branch canal.' 

.1,000 

2*6 

, 66 . 

O-Sl , 

, 729 

21,870 

7,890 

27.810 

8,748 

16,400 

.Large btanoh. - 
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In America so far the only means nsed lias been 
comout, plaster - or con- 
PossiUc.melliods of lining croto, oitHor laid on in n 
cbnnncls. i" layer on the made up 

section, or more recently 
in a inncliinc made rectangular section literally es- 
pressed or forced out from a small machine, irliich it- 
self moves on along tbo prepared alignment. Xho cost, 
bowever, is high, being in California for a TOiy small 
water-course for 1 cusoo lls. 2,S00, auu for a largo ono 
probably about Us. 4,000. Moreover, being tbin 
and weak, damage from cattle, etc., would svion result 
on an unprotected line. Tbo most likely means I 
can think of would bo tbo use of crude aspbalto oil 
buried, say, 9 inches below bed and side slopc^ and 
carried up above surface level, laid on or sprinkled on 
a prepared section, and then allowed to soak into tbo 
soil and then covered over, inspection of tbo so- 
called oil muds in various parts of the states with 
rain-water standing for days only on tbo oiled p.arts 
seems to promise well. The permanency, cost and 
security from damage can only bo known by experi- 
ment. 

An alternative to the oil might bo found in very 
liquid cement and fine sand sprinkled over a layer 
of sand and allowed to soak in, nil being covered over 
with soil os before. 

The present methods of distribution arc most crude 
and out of date — ^uuwor- 
Mctlioils of.distribntiou and thy of a department which 
assessment now in use. considers itself scientific. 

Even with our best efforts 
the quantity, which n shareholder or cultivator re- 
ceives, bears hardly our relation to what ho ought to 
receive as judged by his field area or crops grown. 
Usually what happens is somewhat ns follows. An 
outlet is allotted to a certain tract of laud whose 
waterway section of orifice is roughly in proportion 
to the totnl^nrca under command, without any regard 
to the velocity of exit. In a few eases attempts have 
been made to allow for this; but sinco the levels, both 
in tho distributary nud in the water-courses, aro con- 
sUvutly liablo to alteration, tho results are really but 
little better and not worth the groat extra time and 
trouble. This first allotment remains as it is for many 
years; some of tho outlets do two or three times what 
they ought to do, and some do little or notliiiig, till 
some official with surplus energy in hand takes up the 
question. Tho shareholders who have boon getting 
too much at once raise an outcry, and usually it is 
found impossible to cut them down to tho correct al- 
lowance, especially as the question of land revenue 
formerly assessed on tho basis of tbo area irrigated in- 
tervenes. Even when tho outlet area can bo at onco 
reduced, tbo result is only tentative, and sovoral re- 
modelling schemes may possibly, ono after the other, 
bo carried out with no adequnto resulting equitable 
system. Thus, two outlets side by side may have after 
many years tinkering been so adjusted as to give in 
normal times quite proportionately correct discharges ; 
a dry season comes round when water must bo had to 
save tho parched crops. Ono sot of shareholders find 
they can combine to clear out their water-course and 
do so, tbo levels of their land permitting n lowered 
level at the channel head and a greatly increased 
supply. Hie other set of men may not combine, or 
tbeir land may bo too high and then side by side 
can be witnessed two adjacent fields, tho one drying 
up by drought, and tbo other with water running to 
waste all night, uncared for and absolutely lost. Wo 
have in fact no knowledge of how much any outlet 
takes vrff, or of what becomes of it. Tho existence of 
these evils is known and acknowledged, and need not 
have been hero repeated were it not to point a possible 
remedy. 

Of course tbo difficulty has lain in tho want of 
trustworthy means of mea- 
CauECs of present evil systeni surement. In America they 
and remedy. are far ahead of us in this 

direction, but their me- 
thods will not help us much. They simply use free falls 
over raised sills, the record being kept and regulated 
by a trustworthy "water-master” selected by tho 
shareholders themselves. Here we have usnolly no 
available fall for such sills, nor have wo tho man wo 
could trust. "We require automatic devices which can- 
not bo tampered with, and which would ensure a 
steady supply, under all conditions of levels, strictly 
proportional to the work to be done. Tho ideal 
system of the future will bo somewhat as follows. A 
distributary regulated at its head by such an arrange- 
ment ns to keep the discharge quite co^ant at the 
figure required for tho time being, and just sufficient 
to supply at once all its outlets down to the tail. 
As the demand fiuctnated, the bead supply would also 


be varied by another a^nstment of the head gate,' 
which would again remain automatically constant tm 
further alteration was required. 

Tho section of tho distributary would bo such at 
c.ach point in its length as just enough to carry suffi- 
cient, at its designed full supply level, for all its 
outlets below. 


Each outlet would also have an automatic device 
giving a constant and known discharge as regulated by 
tho higher canal officials and based on the area to 
bo sown. The cultivators could open and close tho 
outlet as they desired, but could not otherwise vary 
tho discharge, i.c., they could take as much as they 
could get or os little as they pleased. No clearing 
out of water-courses, or variation in supply leveS 
would vary the discharge, and the time open or total 
quantity passed through would be recorded inside. 
Each distributary would be opened alternately, usually 
for 10 days or so, and then closed entirely on a well- 
considered system of rotation for the whole canal, 
so that in times of high demand at any rate when all 
outlets would bo open tbe total quantity delivered to 
each outlet would bo almost a Imown quantity, even 
without any self-registration. 

Sueh a method as sketched above would undoubtedly 
replace the present chaotic arrangement by a 
systomatio and equitable system, leading to great 
economy in distribution. The qu^ion at once asked 
is, naturally, where are the requisite automatic de- 
vices? Well, that for tho distributary head is already 
available. One has been at work for over 4 years, 
given no trouble at all with an error never more than 
A 2 per cent. Other 6 or 6 were sanctioned nearly 
two years ago and their erection has just been 
completed. 

As regards tho outlet device, the matter is not so 
far advanced, but from recent experiments I feel 
pretty certain that a simple, cheap and effective de- 
sign can bo very soon perfected, giving all and mbxe 
than has been above shown to be necessary. This 
is, howci'cr, not tho place to go into details ns regards 
cither this one or tho other. 


Onco given some such system the road would be 
PosEiWlUyot asECEsmentby 

\olumD to some contract system, 

' - or assessment by volume 

delivered. No ono will argue that the present assess- 
ment by area matnred can last for ever. Nut only 
does it work with immense friction and trouble to 
both parties (especially the zamindar), but it is very 
costly and tho amount paid does not necessarily bear 
any relation to tho quantity used. Thus, often enough 
such heavy floodiugs may be applied as to partly 
destroy the crop, and application is then made and 
often approved for remission of canal revenue. 


Of course such a revolution would have to come in 
very gradually in tho course of years; and the methods 
of introduction would have to be very carefully con- 
sidered. Many difficnltics would arise only to be 
eventually surmounted by patience and the slow edu- 
cation of tho zamindar^. 

Of many possible methods, the following mav be 
perhaps outlined, merely as showing possibilities. 
Each outlet would bo rated at so much in value in 
rupees per hour running. This rate night be varied : 
low in seasons of no demand and nigh in high 
demand and low supply. 

On each outlet a list of shareholders would be made, 
showing tbe shares of each and the number of hours 
to which each was entitled in the ten days’ rotation. 
Normally the water passed would be distributed pro- 
portionately to this list and assessed in the same way 
on individuals, f be onus of proof for any neeestary 
ttUeraiion in distribution or assessment resting with 
the shareholders. If during any alternating cyde 
of supply any shareholder could not or did not. obtain 
Ills share, he would have to report so at once,' and at 
the end of the ten days the matter would he inquired 
into and the corrected allotment by hours entered up 
in tho village list, this being thus kept up to date 
and open to the inspection of all, instead of being 
left till the end of each crop. If a man’s share was 
forcibly appropriated by another, its value woidd be 
assessed on tbe latter at a punitive rate. If others 
refused tw give evidence, and the state of tbe dmm* 
ant’s field bore ont bis statement, then tbe fine would 
be rateably assessed on all tbe others. If by persist- 
ent theft any man’s crop was rained, the whole of 
his rates would he remitted and charged to the others. 
If in a very dry season sufficient water cxrald not be 
given to fully mature the crops, remission would Bo 
given, preferably by a general redaction of tbo rate 
per bonr or in special cases by individual remissions, 
'thus bringing within measurable distance a solution 
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of that difficult question ' hharaia . or remission /for 
crop failures. 

If the shareholders as a whole desired alteration in 
the share list, cither for apy special rotation or at the 
beginning of a crop, they would have’to notify it be- 
forehand; and if they desired no supply for a consider- 
able period, th^ would liare to record the same to pre- 
enb possible disputes. The zilladar or sub-divisional 
officer at each inspection would open the locked outlrt 
and read the recorded register of discharge passed, 
comparing the same with the patwaris’ books and time 
the channel had 'been open at >the head .with a known 
discharge : as an additional check, the patwaris would 
twice daily enter up after inspection whether each 
outlet was open .or shut. In some cases the levels 
might 'not (unless the water-course was 'kept constant- 
ly clear) admit of full supply being always given ; but 
the record would Jn. any case show the actual quantity 
passed through; and the need ’of bearing out the 
water-course would be shown automatically Iw mere 
inspection of the outside oif the outlet device. Usually 
the shareholders could close or open the outlet at plea- 
sure unless specially locked, but variation of the ad- 
justed discharge could only be ejected by the zilladar 
or sub-divisional officer and would in fact but seldom 
be necessary or adidsable. At £rst the unit of assess- 
ment wodld have -to be on the indmdual ; later on, as 
the system came to be understood, on the family hold- 
ing; theil on -the village sub-divisions; -and, finally, 
when local education permits -perhaps oh the village 
ns a whole. 

A variation on .the above idea might be somewhat 
on the plan common in the United' States of contract- 


ing to deliver a .definite quantity of water to each 
outlet proportionate to the area it ought to irrigate 
each crop, ^essment 'being distributed according -to a 
list on individuals. This may sound at first 
quite distinct from .the first plan just detailed, hut in 
actuality it would work out to much the same result. 


‘Many Other plans could bo doubtless suggested, but 
what is wanted in the meantime- is to prepnro tho 
moans for -this very desirable , end, i.e., complete and 
introduce the requisite .mechanical devices at the 
head -of each distributary and at each outlet. ' 


To .recapitulate .the ipoints .to which attention is 
here- drawn lore. very 
■ jbriefly.as'follojvs : — 


Summary. 


- present method Of distribution is extremely 

inefficient and. out of date; a remedy -is possible at 
■comparatively speaking small .cost and would result 
in .increasing the present canal " efficiency ” (regarded 
as a machine), from 30 or '35% to 40 or 46% and lead 
oventually to a system of -.assessment by -rolume. 

(2) Tho immense loss by absorption can be much re- 
duced by lining channels at a cost certainly high, but 
-probably not disproportionately so to the benefit ac- 
cruing. Experiments on a cxmsidcrable scale would 
firet be required. The increase Of efficiency to be ex- 
pected would be proportional to tho capital laid out and 
might eventually -reach -a very -high 'figure, -up to 60% 
in place of the existing 30 or 35%. 

An authoritative ruling on both points is required ; 
without this .the. present system may last for- another 
generation. ' ‘ , 


1. 'Q. (TAe President^ — You have now been appointed 
Chief Engineer in ■ Bengal. P- .Yesr 

2. Q. .You have been lately touring in 'America P — Yes, 
I was deputed to study irrigation matters tliere. I went 
home on furlough and applied for permission to visit 
Ampriea. 

3. ■ Q. -I see yonr paper has reference to saving some of 
the onormons loss of water duo to absorption and waste in 
tiio various channels; and to the other most important 
matter of careful measnrement.i and distribution of water, 
leading by alow degrees to a lower assessment of tho quantity 
used. Was tho lo-'S you give on the Bari Doab Canal 
founded on a great number 6f discharges'P — Yes. 

4. Q. You have a fair degree of certainty about them P — 
Yes, the range of error is probably not more than 10 per cent. 

6. Q. The loss on the main canal is 20 per cent, and on 
the distributary 10 per cent. F — Un that paiiicular canal 
there was a largo loss on the main line, because of boulder 
..and shingle, whereas the distributaries were mostly in good 
soil P — A canal' takcn'from below the boulder line such as the 
Lower Ganges Canal and tho Agra Canal would not be sub- 
ject to tho same lossP — Not on the main caual. 

6. Q. Have you experimented -with the water-courses P — 
Yes. The loss is certainly. greatest .-there and the -remedy 
simplest. 

7. Q. 'But they are not in the hands of GovemmeutP 
Tho cultivator would not object to our lining them. We 
would have to guard against damage by cattle. 

8. Q. Have you ever tried anything in the way of^ pud- 
dling?— So far as I know it hasnocor been tried. It is pos- 
sible -in places where -yon can. get the clay,' but would bo 
very expensive. ; Ordinarily the supply of suitable day 
would -be limited. 

V.'Q. Would you suggest tliat Ibis matter be syslomati- 
cally followed and cxperimciite made with as .little delay 
a.s possible P — Yes, and the crude oil suggested might bo 
given an early trial. 

■ 10. Q. As to the second question, the sale of water by 
volume, yon .say, " we have alrrady arrived at a system for 
ga-ngiug water enlcriug the diatributarics”'?— Yes. ^Thero 
arc six or seven of my inodnlw working in the Punjab on 
the Jhind distribatnrics. 

11. Q. Have they given satisfaction ?— One lias been 
working for fonr years and - has given satisfaction. The 

n, error is never more than 2 per cent. 

12. Q. lYas the traclin Jhind to be supplied with so many 
enhie f •■ct ? — Yes. 

12«. .Q- And until this svitem came into voguo they 
were rtiily getting double the nmonnt ; they ought to have 
had ? —Yes. fifty, per cent, more at any rale. ' 


13. ‘Q. Did yon-see any- modules-in America likely to be 
-useful to our Indian water-conrsesP— No, mone that' would 
.suit us. 

14. Q. .(Nir Thomas SiyAaffi,)— \Vith regard ,to these 
.peroen^ges, the Jost you worked out ^rBs in 1882-83. 
.How was the figure of 20 per cent. in. the. main canal arrived 
aiP-By aolual cxp^ri'nentB.of, the loss ^on. certain lengths 
. of canal of a igiVomwidth. Some of .the . figures were . based 
on -you r- own observations. 

16. ,0. 'My„observntiqn8 woro mode in‘1878. Wo took 
tho discharge at .tho head and iit a ceitain point lower down, 
taking precaution to. have, every , distributary closed. Was ' 
that done in 1882?— .Yea* 

1C. ‘ Q. Does not'tho depth of wa<or.mako,a dlffcrcnco P — 
•Tos,-bnt only a slight difference. 

17. Q. Do yon.Buppose tho-rate of loss is fairly uniform 
in every mile P— ^No, it.,wonld vary with different - soils. Tn 
the case of distributaries 1 bad a length of obnnnol pended 
up and observed tho daijy full and absorption in terras of 

-the water surfoco. The loss increased os -wo went down tho 
'distributnry.-xrhero they. gol!W.Bter., less, plj^n. 

•18. 'Q. -Yourdhsoiption was-in terms of the water-snrfaco ; 
.what -was in' tho loss ppr-mile on -sguaTS foot P — It-wss '01 to 
016 ' feet in depth per -hour .over the whole suffaco, 

- flC.'.Q. -How -do thoAmorican'figures for thoir lesson the 
road compare, with-onr Indian.-figurcsP— Roughly they csti- 
mnted that they .loso.sometbinjg overfiO per cent, before tho 
water gets to thofiolds. -.-Tbo.’figm'cs aro.-iutber.rongh. 

■ 20. ■Q.'You.say,’ if wo aro to, lino ohanncls,-we must be£pn 
.witli iho .wnter-cbnrsos. ' WhyP-^Bcoanso they are easiest to 
do and the. loss there, is greatest. ' 

; 21.^Q. -Would . it .not cost a.grcab.deal more. per mile to 
' lino-a'thonsarfd >wnter-ronrBC8 . csuxyJngi iwo..ansec8 - than a 
main Civnal containing 2,000 cuscesP — 1 cannot say, and no 
one can say. at. present.' 

)J2.T,Q.''Thq great objection to lining nater-conrses is tho 
.subsequent . maintenance of wliioli yon ssy -nothing P— It 
. would have .to-be done, so that they should require no main- 
tenancc. 

‘23. 'Q.i After spending lakhs.of rupees. .on jlining water-' 
courses yonr difficulties begin ; yon hnro rioi keep np that 
lining ever after. Who -would do that ; the cultirator or 
Government ?— Government, I expect, but quite Mssibly 
maintenance might bo very small if a good method was 
found. " 

24. Q. Whereas in yonr main lines of distributaries your 
loss c-ah be localistd? — One woiil.i liavc to find out whclhpr 
water-courses were worth lining or not. But on tin mam 
lines there arc very few eases where tbo loss is much greater 
in one place ■ than another ; - excess' loss would bo bard to 
localise. 



25. Q. There avo certain parts in the Western^ Jumna 
Canal where there is a great deal of percolation outside the 
banks ; would you not save more by tnking a place like that 
in hand than by trying to work on some hun&eds of miles 
of water-courses P— Yes, certainly, but such places are 
limited. It would in each case bo a question ns to cost and 
vrator saved. 

26. Q. With regard to tliis Jhind distributary, a certain 
supply has been apportioned them. How muebP — 286 
cusccs, and they always t.ako the fall supply. 

27. Q. They used to gat it almost continuously P— Yes, 
and now they get it intermittently. 

28. Q. And still only 285 ? — Yes. 

29. Q. Would not that naturally lead to a great decrease 
in the .area of irrigation as appears to bo the case P— Yes. 

SO. Q. When you have your modulo at the hoiid of the 
distributaries, you will want to put in small modules at the 
head of the wutcr.courscs. What is the discharge of a watcr- 
oonrsoP— Anything from half a cubio foot up to 5 os a 
maximum. 

31. Q. How much irrigation do you get per cuscc at the 
head of a rfator^coursc?— 3U0 acres per year, including both 
crops. 

32. Q. So yon will want modules for areas varying from 
160 to 1,500 acres P— That could be managed. 

33. Q. The area to be served is divided between a great 
many different proprietors P — Yes. 

34. Q. Different villages P—Soldom. Wo would not have 
two villages on one module if wo could avoid it, but 
several modules, perhaps, in one village. 

35. Q. How are you to keep the peace between the owners 
on one module P— We can use the present share list of the 
village for distributing by time and rotation. 

36. Q. Your small man on the water-course may have to 
pay for his share of the water and gel nothing like his 
share P— Then he wotld have to say so at the time and his 
revenue would be assessed on the other man who stole his 
supply. 

37. Q. You would baYe just ns mneh to do to regulate the 
distribution between the various classes os at present. In 
America where they iell by volume what is the unit of 
charge-; 1 suppose each module has a separate estate?— -As 
far os possible ; but in some cases it is roughly divided by 
a board. Any sneb regulation wo would require would bo 
very much less than at present. 

SS. Q. An American farmer is quite able to look after bis 
own interests and he ran got expert advice to prove a ease 
against tbo canal administration.^ Hero jyonr modulo will bo 
giving water to 20 or 30 proprietors who arc also totally 
i^orant of all questions of distribution of water and they 
have no means of bringing it home to the canal administra- 
tion P— The thing would rceurd itself as to quantity given 
and tho share list properly enforced would do the rest. 

39. Q. But suppose they dispute your record P — You will 
never convince them you are giving them their share. 

40. Q. The American can ho convinced ? — ^But many of 
the American farmers even do not know how to measure 
water. Their system is a very rough one. 

41. Q. If you give an intermittent supply of 2vX} cusccs 
and adjust your modules nil along, people a.m take tho water 
or not as they like P— -Yes. 

42. Q,. They would not take it when they did not want 
UP — ^No. 

43. Q. Consequently you may have all tho _ water going 
- down to tho tail of the distributary. What will become of 

it then P— You would have to shut off at the head just as 


now when a shower of rain falls, i.e., you would have to Mr. B. O. 
readjust the modulo. Kennedy.. 

44. Q. Yon say people are in the habit, under tho present ' — r" 
sptem of charge, of taking so much water that they flood 
their crops, and remissions have to be given for flooding. 

Docs that really take place P — In some cases. 

46. Q. But you base your oaso upon this P— No, that- is 
only mentioned. 

46. Q. Would a man take habitually more water than, he 
wants P — No, occasionally. 

47. Q. In a season of stress when every one wants water 
(which is the period wo have to consider on a canal) does not 
every one try to make it go as far ns it will, tho time being 
limited P Wbnt is the superior inducement when the 
charge is by Tulumo ? — Wc save nil tho trouble of measure- 
ment of area. 

48. Q. But tho inducement to economy P — Each outlet 
would thcn'get its proper share. Now many outlets get 
double what they should, especially in famine time, when 
one watcr-conrse may bo cleared of silt and so draw double 
its normal and legitimate supply. 

49. Q. Yon could maintain your present system of 
charging by area and regulate by your modules the supply 
to tho outlet, so that each gets its share P 1 giant that 
advantage of your module, but what I am doubtful about is 
the advantage or possibility of charging on tho quantity 
supplied, instead of the area irrigated? — It would save 
immense trouble and friction if over found possible, but 
the primary and main object of the system is equalisation 
of distribution. 

60. Q. Y'on will have to do your measurements to settle 
disputes between tho various owners P — Only in certain cases. 

The civil j>a<ieart can do it for statistical purposes. 

51. Q. Which is th.e most ralaablo- our statistics, or the 
revenues?— Onrs. 

62. Q. Your statislirs would lose half their value when 
not founded on the basis of demand P— Not so muoh os that. 

They might bo 10 per cent. out. 

63. Q. Have you designed a water-course module P— Yes, 
but it is not complete. 

64. Q. Can it bo sot to give any required discharge?—' 

Yes, within limits. 

55. Q- To set it would be a new duty for the snbordinate 
establishment P— Yes, it would be sot once fora whole season 
according to the area it ought to irrigate with its partioular 
discharge. 

56. Q. And it must bo sot on the supposition that yon are 
going to run so many days in tho month P — Yes, you could 
estimate tho average duty. 

67. Q Supposing your snpnly in the main canal fails P— 

You must reduce the supply all round. 

68. Q. So that will not really be paying by quantity P — 

If one had to give them too little, one would have to decrease 
the rate oharged if there was not enough to mature the 
crops ns is done now by remissions. 

69. Q. If instead of giving water for 16 you gave it for 
10, would you decrease the rate by 33 per cent. ? We are 
coming to the weak point of selling by volnme. It is that 
usually tho value of water varies inversely to the quantity 
given P —One might keep tbo rate the same or increase it. 

If it is more vnlnable you would charge more per cuseo 
so long ns yon matured the crops, these latter being then 
more valuable. 

60. Q. And suppose a man's crops were not matured after 
all ? — You would have to let him off payment ns at present. 

61. Q. You would then want your measuring establish- 
ment just ns yon do now P — Yes, but not nearly so mneh 
03 at present. 


SujpyletMntary note. 


The following points were not made clear nt the oral 
inquiry 

(1) In making experiments on lining channels, the 
use of crude oil should bo jgone into, pcssihly it 
might prove nsc^ and need little or no main- 
tenance. 

(g) The assessment by volume was not put forward as 
noio possible :,it can only bo so in the rather 
distant futnxe. 

The use of automatic derices giving known discharges 
would at once equalise distribution ; whereas at present, 
even when there is a water famine, there are innumerable 


cases whore the supply is far in excess of real requirements 
and immense waste goes on steadily. J^ervsards — in many 
years probably — the same devices could be gradually made 
use of for assessment by volume, if then found fessible. 

The objection that the value of water varies and is in- 
versely as the supply could then be met by the simple device 
of varying the rate charged ; thus in wet times au outlet- 
might be-mted at Bs. 4 per day and iu dry times at Bs. 6 or 
Bs. 6 per day. Volnmetrio assessment is, however, not the 
immediate aim of any modnles which might be used; only 
a future possibility, only attainable by the aid of such 
devices. 
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Memoranda. 


No. L— Pbeuminabt note on the eboposed Bokkub 
WB iB B7 Mb. B. Fi Dawson. 

With reference to the questions asked aliont a Bnkknr 
weir, I am still not in a position to say whether it is prac- 
ticable or not. Inquiries are, however, proceeding, and I 
hope to know more about tiie site before the Commission 
reach Sukkur next month.- 

In the meantime, inquiries should proceed regarding 
possible increase in revenue, if the weir is practicable and is 
ever hniltr Very approximate figures will suffice in order 
to enable us and the Irrigation Commission to decide 
whether the scheme is worth proper investigation. That is 
all that is proposed now. I am not proposing a weir yet. 
This is merely our preliminary inquiry to get some idea 
of the revenue reasonably to be expected and the return 
it would yield on the probable costs. 

For the present, then, let us assume the weir is practi- 
cable; that there will be no practicable engineering difficul- 
ties which cannot be overcome. 1 will, in the coarse of the 
next week or so, have completed an estimate of approximate 
figures of cost. 

Meantime, to form any opinion of the return the project 
should give, it would help if the revenue were considered. 
Messrs. Bieu and Tapper should bo able to assist. The 
Commissioner's knowledge of the countiy is, 1 understand, 
also considerable. 

The work nnder consideration is a low weir of solid 
masonry on which to oonstrnct falling gates. With gates 
up we wonld have the water in the river at Sukkur alw.ays 
standing at or above 12*5 ft. on the Bnkknr gauge. In 
the flood season, the gates— a part of them — ^wonld be 
dropped, ana we would always maintain the river at the 
present average height of Bnkknr or. above it — something 
over 13 ft. on Bnkkur,— and maximum floods might rise 
to 21 or even 22 ft. Bnkknr as compared with the present 
maximnm of 18 ft. Of coarse bunds, etc., will be raised 
to stand this increased flood hdght. The danger this 


district, Mr. Joyners Hyderabad Canals project having 
been condemned .partly because the water was oarried for 
a great distance at a considerable depth 'below the surface - 

. of the ground. • . 

2. With a weir at Snkkur, the Ghar and Sukkur Canals 
(with n new feeder to the former from iibove the weir) 

^ would bo converted into perennial annals, and be rendered 
capable of annually irrigating a combined area of kharif 
and rdbi at least equal to, if not considerably greater than,, 
the sum of the greatest khemfundi rdbi areas ever yet irri- 
gated. The Sind Wah, being nearly 30 miles np river, - 
would be only slightly improved, bnt there is no doubt 
that it wonld be improved to the extent of having a better ' 
early supply and also a somewhat hotter late supply than 
at present. 

3. The present supply to the Jamrao and -Eastern Nara 
systems is taken off from the river above Bnkkur through 
the Nara Supply Channel and is ample for requirements, 
except, perhaps, in a low river. It was deepened in 1892 
and IS supposed to be sufficient, bnt from the foot that 
Mar.;/ crops on the Jamrao are now being irrigated by 
rotation in this the second year of cnitivation nnder the 
Jamrao^ it may not nnreasonably be concluded that a limit 
to extensions on the Jamrao and Eastern Nara systems ■ 
will soon be raaohed. The Jamrao is, however, already 
irrigating nearly the Ml doty of the water it can carry, 
so that there is no fear that the present supply channel is 
not capable of fulfilling its intentions ;■ bnt if floods can 
be cat off from the Eastern Nara Valley, there is room for . 
considerable extension of onltivation there, and, were a 
weir constructed at Sukkur, the whole of this area. and. 
that nnder the Jamrao wonld be rendered independent of 
finoiuations in the height of the river supply. 

4. The increase in rovenne these .improvements will' 
yield is a question for careful inquiry. It may possibly be 
roughly estimated by the revenue officials without much 
difficnlty for the right bank of the river, and the Com- 


stand tnis increased nood nmgnt. The danger this nussioner in Sind will, perhaps, be able to answer the 
might expose ns to will be wnsidered hereafter, but please question before the Irrigation Commission visit Sukkur, 
neglect It for the present. Wo are assnmmg the scheme fot it may safely be said that it will amount to lakhs of 


as practicable just now. < 

Here, then, are the conditions for the purpose of revenue 
estimate. 

A 12-ft. weir at Bnkknr will have effect as follows on 
the Sind Wah ; — 


but it may safely be said that it wili amonnt to lakhs of 
rupees on the Sind, Sukkur and Ghar Canals alone ; and, 
even negleoting the left bank improvements altogether, it 
appears at first sight, at any rate, that* a project for the 
weir is worth investigating farther. 

6. I take question 10 next. 


When now, on about 10th May, we get a foot of water 
on the sill of the canal, the weir will raise the level to T66. 
(Trivial.) 

On 1st June, in average years, we have 3*50 ft. on the 
Sind Wah gauge. With the weir, it will be increased to 
4*90— say, 5 ft. (Important increase.) 

On 28th June we have now 6-ft. With weir this will* 
be increased to 8-ft. (Important increase.) 

The weir will render ns praoticaliy independent of 
changes in the mouth of the Sind Wah. It will not, how- 
ever, increase the supply in July and August ; the pre- 
sent supply wonld be maintained then. Little more can be 
said than this. 

The early supply would be assured, and supply in July 
and August remain practically unaltered. 

The weir will convert the Snkknr Canal into a peren- 
nial Canal, and have an excellent supply thronghont the 
whole year. 

A new bead from above the weir to the Ghar will convert 
the Ghar into a perennial canal. It might take a line some- 
wiiat as shown on the accompanying^ tracing, and would not 
only give -water to a large tiaot which has snfferod of late 
years, but wonld render the Ghar praoticaliy independent of 
changes in the river at the month of the Ghar, and should 
suffice for an area much in excess of any area ever yetcnlti- 
-vated. 

No. II. — Note bt Mb. Dawson on the pbofosed 

WBIB AT BuEEUB. 

Three qnestions, Kos. 10, 11 aud 12, Imve been asked 
conecruing a weir athnkkur. 1 take No. 11 first. 

11. — “ TTiat canals would be benefited bif the eonstruo 
■ iion of such a weir, and to what eirtentl" ' 

The Ghar, Snkknr, and Sind Canals on the right bank 
and the whole Jamrao and Eastern Nua systems on the left 
bank would bo benefited. With a weir at Snkknr, it will 
probably also be odnsable to re-considcr a project fora 
better inpply to tbo Ehairpnr State and the Hyderabad 


10.—" Sas the neoessity for d weir at Btdekur as pro~ 
posed by Sir Javan James beenfeltT' 

The Ghar and Snkknr Canals, two of onr most impor- ' 
tant revenne-yielders in Sind, have for years shown great 
flnetnations iii irrigated areas consequent on variation of 
beighta of water in the river at different seasons of the 
year aud the Ghar has suffered aho, particularly of late 
years, from oiianges in the dhand supply wiiere it takes off 
from tbe river.jgindeed, complaints- have been eo loud and 
real, especially'-, regards the higher areas near the month 
of the canal, th the IiTigation Department contemplate 
undertaking a sni-vey with the object of completely re- 
modelling the canal. Thongh, however,- large additional 
areas may be brought under cnitivalion by a remodelled 
canal, it is rather improbiiblo that the higher lands near 
the mouth of tbe Ghar- will receive benefit from such a 
scheme so long as a month \s taken direct fiom the nver 
anywhere below Snkknr. Even a month from above Snk- 
knr wonld not appreciably improve the prMent conditions,-! - 
as the natural, -levels do not permit of it, unless a weir 
be conutmotcd to raise the supply level at the head, and 
the only way in which the higher lands of the Ghar can be 
made independent of the changes at ^tho ^month and of 
unfavourable foils in heights of the river is by tho-oon- 
Btiuction of such a weir. 

6. In so far, then, ns improvement in the supply has 
been known to he desirable on both' th'o Sukkur and 
Ghat Canafo, tbe necessity for a weir at Bnkknr seems to 
have been recognised for years. Indeed, so long ago as 
1855, Lieutenant Fife, B.B., proposed taking off anew 
head from above Snkkur for the Ghar Cana), but it would 
appear that the over-worked Engineers in Sind have never 
had time to epare for tho investigation of a pruject for a 
weir; and the. site has, I boHovo, gen»aUy been supposed 
to he extiemoly nnsuitable and ditficnlt, if not impossiblo, 
for that object. * I have more than once been informed 
tliftt there TO8 a hole in the nver-bed of tho Bohn gorge 

wbiclilias never been boltomed bj soundings.' This brings 

me to question No. 12. 
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SELECTED EVIDENCE. 


r. 12.— "jrcrJ an^' inretti^athm leen tnaie io thote 
the f'ractieahUUy cf tvch a tftir t" 

S. T*«l rrs'on, Mr. Corlx?«, I'xeputJvo Eneincor, 
lndn» Eiror DNlript, ntid I fi'umlfd (In' Eolirl fide rhnnnel 
frea ^ Inur.cii, Riut epfaed lo find I'oHoa nil tlie way 
Uiroapli It. the deppp«t foandinp tecordcd leinp GS fwl, 
and a few foandinpn taken across llie cl'nnnei nburn tlio 
poipe apparently parercwk Go.tein at deptlin in meat nlneeii 
leys than SO fert" and in roany plRce« only a few feet l>elnw 
low-water level. I'nTlher lnve«tipalion eonld not be made 
before tbe Imindatien ee-von, and it wa« twatponed until llda 
celvl weatber. 1 bare now b.nd a bnvried neetten taken 
on a line letween the headu of the Ssikknr C.annl and Nna 
Snpply Chnnitel and altaeb kerewitli plan and eerlion, 
nbr'l No. 1, ebowinp rc'alte. There bar been no lime for 
reliable borinpt lo be niate, and tbe bottora roek baa been 
fonnd tnerely br eonnding and by ptobinp with an Inm 
abed basab.^^ anii with a lonp iron bar nnder difilcnll eon* 
ditiona, with tbe river C feel on tbe panpe, »n tbe deptba 
abewn maybe eomewbal inaeenmte; but there foMiia no 
dotibl tb.ai’roel: can W found on tbii line at approiimate 
dentil* pirrn rn tbe ere.*« »eetlon, wbieb are voandinca 
beir.w a eUpe of C feel on tbe Ecbknr panpe. There i« nn* 
witalntT about partaof the aectinn »bown dotted. 

t». Mneb mere fatoutnble ronditiena may eti«t--tbe 
drop bvde ebown on tbe reetion way die oat a few bnmlriul 
feit ni>*ftrtam ; I at wltbonl a eomplrte eurTev of (be bed 
of tbe r»v« r fe» rotne bardrela of feet op and down *tri atn, 
there r.an l>e no certainty of lbi». and 1 ibereforo propose 
at ibi* *'.»pe of the inquiry to B*«ame that tbe feetien i» 
a» plotted. 

10. btartinc fre-tn the PakVnr rde, we find reek at 
depth* «i firm 1 to S} fed below the tero of tlie llakknr 
patpe for a di»tnnre of S.-lOd fort i ffnin St Jeet at 2.100 
U dtop* to al-cat SC feet at ebatnape 2.000; a«id from 
S,100 it tiff* to P feet at S.rCO; at.d imwiiid* it pm<l««liy 
ri'e* until the llebknr reto t* md at rbain.tpe I CW. With 
tbe rieepiSoin of tbe deep p'rtinn l'etwo->n 2.4'^) and 3,?0d, 
tbfre would be no fetioa* diflicaity in paitintr in tbe 
feandatitn* for a weir, altboogh part* of it wipbtbnreto 
be dene m der eo!r.pTe»»ed air !n *ai(.i( le e.ai**(>n*. Dat 
wbetl er the WO L-et bnirtb in deeper w.Uer coald a1*o be 
satl*fad<TilT dealt with l« a «}ee*tioa for mom f rrioa* con*i* 
deration. 

11. IVfcre di»«!*»lt!p lid* paint, however. I prepo’e to 
biiffiy review tbe wlmle projeft. Then' are difficnltie* 
ttteadicR it wbieb are fnler*<!fp«ni!tnt with tbe weir de»lpti. 

12 . EerlbepWftnt, Iftn* a«ume that feand«tion« can 
belni-lon tbi«»ite, and tlukt we ran e.ir.*;itirt on them a 
Kilid weireptoSfe^t rn the Enlkur panpe. Aliove tbia, 
we will jTV.vide a wi>!r cr d»tn fitted with aaltable openinp* 
(repulated by pater) for tbe paftape of fiood*. 

13. Tl;" ealenlation* lo find tbe effect of tbe weir on low 
end bipb tiv.'r water leveli inveive firinp data repardlnp 
bejpbtat which ceifctin diiebarpc* oecnr. Ibrir fodional 
area*, velocitie*. etc., all of which are pivon in the attached 
•* Cvleolat tPtif." Ail of tl'C imtiOTt.unt data have been 
obtained from reenlta of di.ebarpv* mewnred in tito last 
two Te.*jr» and from pance height* of wbieb we bare a 
reccid for orer dO yc.aTw to refer lo. The lowe«l di*rbarpo 
for e.>ilenUlirn pnrpo e» ba* been taken at CO.'XK) cubio fed 
per eee.’nd and the liigbr*l at 600,000 cnbic fed per *epond. 
The latter i* auppored to ewar without a weir at 18 feet 
on the liukknr gnupe — a beiebt which ba* never been 
realited ; and nltbaagb tbe di*eb«rpe at aticb a belpbt might 
quite poe-ildy exceed even 60,000, it will not ecrlon*iy 
affect the dofipn. the hfigU at wbieb the maximum flooi 
ii fixed being tbe important feature for that piirpnae. 

14. Tlie calculation* tbow, with weir anlid to height of 
3 feel on the llnkknr gauge and with movnvblo pate* of 0 
feet bcipbl above Ibi* fur width of 4,400 feet, the 
following will be attained ; — 

Immediately above the weirlbo low-water level will 
be permanently rni*ed to 12‘G feel on tbo 
Bnkkur paupe. It will pradanlly ri« 0 B» tbo 
diicbargo inereancaon tbo river, and can ^ 
maintained by regulation of tbo gate* at a 
bright of 18 feet on Dokknr at all timcf when 
the xiver’a diaebnrgn ercceda 200,000 enbio 
feet per fccond. (In praetice, it would not pro^ 
ably bo necesimry to maintain tbl* boigbt; 
tbe pates will bo lowered to maintain tbe water 
level only at height required by canal head- 
works.) Tbo maximum flood dissharpo with 
gates open would pass over or through tho woir 

Voh IV. 


at ft height np-BtrMm of tbo weir of 20*25 feet 
Rnddown-sfreamot ft height of 18 feet on tho 
Enkfcnr gauge, t'.c., the oonstrnclion of tbo woir 
tnll ennso n rise in the ninsimnm flood level at 
the weir sito of 2*26 fed. (Of eouwe, if pates 
can bo provided nl a lower level than referred 
to, Ibis flood level will bo lowered. However, 
the f.*limalcs for protective cmbnnktnenis, cte., 
ftrcftt present frnmed, to he on the safe aide, 
'>'}» ft*sumpt!on.) At tho Sini Canal, 
nnieh is ahont 30 miles op-atream in low river 
nnd 2.1 or under in high water, tho c/fcol of 
tbe wcir will be jw followa : — 

11 here now we get one fool above sill on 10th 

, r*' B®*®’ closed on 

tlie Dokknr weir, 1*66 on tho Sind Canal. 
On 1^1 Jtmo, with nn nrerapo river, we 
now liavo 3*6 on tbe Sind Canal and with 
the Weir wc would have .I’DO. 

On 20lh June wo have C feet on tbo Sind 
Canal, and with the weir wo would pot 8 
fed. TI.ermftcr, gates would probably bo 
opened, nnd levels in July and August 
would bo much tbo Fame, but slightly 
bigbrr tb.in at present. The weir would 
have pmctically no effocl on tho Bagari or 
nny canal north of the Sind ; but it would 
Rive n pemanenl full supply for tho 
oukkur, and, ^ with a new brad or feeder 
frotn Jibovi' il fnr th^ Ghnt, would convert 
the latter a* well ns tbo former into peren* 
iiial canals. 

^ 16. Attaebed sheet ICo. 2 shows tbe bydrogrnpbs of tho 
river after c.m«lrnctlon of lb* weir at Snkbir, and the 
Sind Canal, as compared with averages of tbo last ten 
ye.ar». 

^ 16. Shed No. 3 t* a penenl map of tbe conntiy, sbow- 
inp vrclr tile, lines of prnleeUve embankment np-strearo, 
and alternative lines for leeders of the Qliar Canal. Tlie 
l.vtter have been stiewn vritbont any prcpamtoiy survey of 
the country, and are, of course, only approximate; but 
they serre as tVeb.Mi* of an approximate estimate of cost. 

17. The first diflicully that arises is to select a BuiUblo 
hevd for the Glisr feeder. It must, if po'siblc, be placed 

’J’** ^ secure its permanency; and with this 

object it will he ndvir.vble to provido undcr'sluicot on the 
6nkknr side of the weir it«eu. Tlicrc will probably be 
some difficulty in this, and it mnv have to be oomhined 
with a new bead for the Snkknr Canal, but no definito 
opinion c.an be expressed on this p-int until proper surveys 
have been made and de*igni considered. Plan sheet 
No. 4 i* the only Infonnation at present available which 
pivev useful information on this point. It ia prolnblc 
that a snitable regolstor In rock can be designed. If not, 
it will be necessary to consider the alternative of placing 
the regulator in the band line to the westward, but this 
would proKably necesMtate permanently maintaining a 
snitable dredger to keep open its feeder channel from tbo 
river. 

18. Tills alternative would, however, have the very 
serioua objection that tbo in-drougbt of such a large 
voinme ns this canal would carry, namely, 6 to 7 thonsand 
enbio f.-etjier second, might seriously endanger the safety of 
tbe band it*elf, and also tend to cneoiiragii tbo admittedly 
po-sible ratastropbo of tbe river oat*flnnking Sukkur. Such 
n^disastcr Ja not at nil likely to occur under existing con- 
ditions, with river bed levels at Snfcknr well below tho 
snmunding country ; but, with the altered conditions of a 
weir blocking tho lower levels of the dinchargo scotion of 
the main channel. It is not at all diflieult to conceive oir- 
cnmslanocs which would render tbo turning of tho river not 
only quite possible but probable. For instance, 1 believe, 
wliilo there sbimid bo no difllcnlty in constructing suitable 
river embankments up^atream of tbo woir to withstand nny 
chance of being breaebed merely by water pressure that, 
if the river happened to take ndcoided trend towards tbo 
right bank, tbe correction of this tendency with raised bed 
level at the weir site might involve an exponditnro of enor- 
mons mros in the maintenance of sail able training nnd 
protective works, which, if nnsncoessful in the early stage, 
would threaten disaster to tbe whole subomo. 

10. I might dilotc at eonsidorablo length on tbe passible 
dangers tho river might threaten with altered conditions of 
bed auoh n* have been considered up to this point ; but it 
will bo iniGeient to state that, with the small amount of 
consideration 1 havo been able to give tbo scheme up to 


Mr. B. F. 
Dateton. 


K 
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tlie present I would not bo prepared to rcoommond tlio 
oonstruotion of ' a solid weir up to the level of S foot on ' 
Bukknr. This height Ims boon ohnson for the purpose of 
pridiminary onlonlations of flood levels, oto., merely uecauso 
at first sight it soomod snitablo for tiint purpose. 

20. Tbo obvious oonolusion is under-slnioos in ibo wolr 
must «be provided in order to prevent interforonco with 
ousting conditions of flood and water levels ns little ns 
possible* Whether suitable sluices can bo built nt fho 
depths noccBsnry to soopro this object^ is not so ensHy 
answered. It is n most intorosting subject for considora* 
tion and disonssion, bnt for the present I propose to pro* 
oeed with m;y general review, assuming for tlio timo being 
that the engineering diflioultios are surmountable. 

21* JSstimaie . — Tho project will include the follow 


Or, say— 
Works . 
Other oliargos 


Say 


• • 


Oband Total 

• • « 


- Bs. ' 
. 73,00,000 

. 20,82,000 


. 00,82.000 


. 1,00,00,000 


24. Revenue return.— TUx. Tapper, Acting Collector of 
Imrkann, lies written n note on tbo expected odditional 
nrco which will bo cultivated, if tbo Gliar is converted into 
a perennial canal with feeder from above tlie. weir site. 
Ho estimates the additional rovenne expected as follows 

Bs. 


mg:— 

(1) A weir or dam across tbo river so designed with 

under-sluices ns to interfere with tho height of 
flood disohnrgos ns little as possible, and also 
provided with undevsluiccs on both tho 
Sukkur and Bohri sides of tho river to secure 
a scour in front of tho heads of tbo Ghnr and 
Sukkur Chnafs on the Sukkur sfiTo and the 
head of tho Nara Supply Channel on tho Rohri 
side. 

(2) A look on tho Bohri sido of tlio river for tbo 

passage of boats and steamers. 

(8) Frotoctive ombankmonts on each sido of tho river 
up-stream of tho weir, suitable oross-Bcotion to 
safely withstand continued 'water pressure due 
to the maximum flood. Tho section chosen is 
as follows : — Top bank of 10 feet ; top width nt 
6 feet above flood level ; water and outside 
slopes 4 and 3 to 1, respectively, with an 
extra berm of 20 feet width nt level of 2 foot 
below top water lovol added to tho outside of 
tho seotion. 


(4) Hoad regulators for the Sukkur aod Ghar Canals. 

(5) Feeder for tho Ghar Canal, eapahlo of carrying a 

supply of 7,000 cubic feet per second. 

22. The cross-Bootion for tho weir has 10 feet width at 
3 feet above the zero of the Bukhur gauge with florm- 
stream hatter of 1 in 4 for n depth of 20 feet, nnd^ below 
that an increased battor of 1 in 3, which gives a width of 
25’26 feet at 30 feet below tho Bnkkur zero. Allowing 2 
feet for foundations, tho whole quantity of masoniy taken 
solid up to 3 feet on the Eukkur gauge amounts to 
1,123,776 onbio feet. The openings for undor-sluices will 
save at least half of the quantity nbovc tho foundations, 
hut, to provide for a bettor class of facings, quoins, oto., at 
openings, one-third only is deducted. The total quantity 
up to 3 feet on the Eukkur gauge wUl then be 821,260 
onbio feet, which is estimated at a rate of Bs. ISO per 100 
onbio feet. Excavation for foundations is oiso taken at this 
rate. Both rates are piactioally doable those at which the 
same classes of work could be done above water, and should 
be ample in any eiroumstonoos, even under compressed oir. 
The flank wall is separately estimated. Above 3 feet, for' 
estimating purposes, the -Weir. 'wall is taken solid as was 
done below that level to simplify this approximote estimate. 
Bs. 4,00,000 are allowed for under-sluices. Lump sums 
ate provided for the lock and regulator. The Ghar feeder 
is taken as a canal, 220 feet in width, carrying ll'7fi feet 
of water for its whole length, half the length being token 
7 feet in embankment and ^e other half length altogether 
in cutting. ' 

23. The estimate works out' as follows : 


. Frelinunary expenses, survey, etc. 
Land compensation . . • 

Weir . ... . . 

Lock m : • . • • • 

. Froteotive. embankmCtat . 

Begulator, Sukkur and Ghar . 
Feeder for the Ghat Canaf 

Total works 

Establishment at 21^ per cent. 

■ Tools and plant at 2 per cent. 
Leave and pension ■ allowances at 
per cent, on establishment 
Interest during construction . 

Grand Total, all charges 


14 


Bs. 

50,000 

3,40,232 

.28,88,970 

5.25.000 
11,42,576 

5.26.000 . 

72,95,359 

15,68, 602 
1,46,907 

2,19,690 

7,52,500 

99,81,868 


On Sukkur ennnl— 

Batodoro Taluka .... 20,000 

On Qlinr Canal— 

Kambnr Taluka from Ihi. 50,000 to 
Bs. 70,000, say .... 60,000 

Nasirabad Taluka from Bs. 30,000 to 
Bs. 40,000, say . . ... .35,000 

Larkanh Tiifuka .... 20,000 

Southern part of Batodero Taluka ’ , 16,000 


Total . 1,60,000 


25. He, however, admits that he may have nnder'e..;timat- 
cd the figures. I think (bat this is probably tho case, 
especially when one examines tho variation in the revenue 
realised on llic Sukknr and Ghar Canals for the past ten 
yonis. Tho figures liavo been ns foliows : — 


Canal. 

Avomgo 
roallsod 
for 10 years. 

■ 1 

Maxironm 

reali- 

sations. 

hrinimnm 

reali- 

sations. 

Sukknr banal . 

• 

£^45,389 

3,45,422 

2,03,962 

Ghar Canal . 


7,22,103 

8.42,087 

3,7.5,874 

Total 

* 

9,67,632 

11,87,509 

5,79,836 


Tho difference between moximum realisations and averages 
shonld, I nm of opinion, be taken as doe to tliis project, 
bcoause by construction of tlio weir both cacals will bo 
rendered perennai and independent of the river, and the 
iignro whioh represents ibis should bo added to .Mr. Tapper’s 
ostimato, whioh relates only to lands not at present brought 
under cultivation. 

20. Tlio figures of revonno duo to the work would then 
ho as follow 



Bs. 

On existing oroas . 

• • • 2,19,000 

On now oTcas . 

. . . 1,50,000 


Total . 3,69,900 


27. The Sind Canal would also receive benefit, thongh 
perhaps small ; so also would the Bukan, Ban!, Senro, and 
Jiinib on the Bohri aide, all within a distance of ,ten miles 
above the weir. Unfortnnately, I know nothing of these 
canals, whioh seem to be merely small canals taking oflf 
through slnices in the 5«nif lino, bnt owing to the large 
increase in higher supply which should bo available at 
their heads, it is probable that, taken together, they may 
bo safely calculated to yield an additional revenue of at 
least 'half a lakh of rupees. The Sind Wah and other 
dund sluices on the right hank may also be credited with 
another half a lakh of rupees, and adding these figures to 
the previous expected realisation from the Sukknr and Ghar 
brings the total to Bs. 4,69,900. 

28. It is equivalent to a fetnrn of 6‘40 per cent, on 
irvrka anS 4^!^ per peni. on works and all other ebarget, 
inolnding interest ; andi as this revenue, return takes no 
account of possible advantages and proportional revenue 
whioh would result on the Jamrao and Eastern Nam 
systems ; it would appear that the project is worth Mly 
investigating, if the Engineers consider it practicable to 
cOnstmet a weir at a cost anything near that at which it 
has been approximately estimated.- - 

‘29. This points to the advisability ' of first getting a 
reliable surrey of the bottom of the river, but there is no 
time for this before the Irrigation Commission meet at 
Sukkur, and it would help greatly in the solution of qnes- 
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tions likely to nrisc if» wLilo lliere, tho Special Commission 
wonld discuss tlie practicability of constrncting the weir or 
dam, nssnming that the cross'section is even more unfavour- 
able than is sbovrn on the section submitted. 

30. Statements showing results of irrigation on the 
Sukkur, Gto, and Sind Canals ate attached W reference.* 

No. III. — Mr. J. L. Bieu, I.C.S., Collector of Sbiknrpnr. 

Khan Bahadur Pir Bnksh, the Deputy Collector of Bohri, 
to whom I showed the papers, estimates the increaseof reve- 
nue in Bohri at half a lakh. He knows tho conntry better 
than I do, but I am inclined to thiuk his estimate rather 
too liberal. The only canals affected on that side (apart, of 
course, from the Nant supply channel) are tho Janib AVah 
and Korai. They arc small canals, and nothing much 
is to be expected from them, while I doubt whether any 
important system of canals is possible. The cost would be 
prohibitive, and there is not much unbroken ground. 

The floods in the Gaho would certainly be made more 
certain and of greater volume, and there would bo a good 
deal of raM. But it is very difiScnlt to give estimates. 
AVhat would really happen is that there would bo more 
good years in Bohri than hitherto. 

As regards the Sukkur Division, I attach Mr. MacMunn’s 
letter. Perhaps, he rather undei>estimntcs, or rather, I 
should say, is wrong in making no estimate at all. 1 doubt, 
however, whether even with a good supply in the Sind 
Canal, the extensive lands near tho J chan AV ah in Northern 
Nausfaahro could be irrigated from that canal. 

The fact is that the principal result of a weir will bo to 
give an early rise, a steady river, and a late fall._ Now, 
when the crops fail, Goveinment only bears an infinitesimal 
proportion of the general loss ; so when crops are flourishing 
the gain to Government (in rupees) is imperceptible almost 
compared to the general gain. Ultimately, no doubt, there 
will be actual pecuniary ^in in the shape of higher rates 
of assessment ; but. at the beginning, when there are no 
large tracts of virgin soil to be brought under cultivation, 
an immediate return cannot be counted on. 

No. IV.— Mr. V. C. MacMusk, I.C.S., Assistant 
Collector. 

I 'do not think Mr. Dawson’s scheme is meant to benefit 
this division much, and I do not suppose it would do so. 
There is a good existing supply on all the three canals— Suk- 
kor, Sind, Begaxi ; and the main efifect of Mr. Dawson’s 
scheme would be, perhaps, the removal of the restriction on 
the first of these. There is land, as Mr. Giles said, in the 
Drakhan-Mndeji region, also about Buk ; but there is no 
extended area uncultivated, and none over which there is an 
actual lack of water, with the exception of the strip it was 
proposed to irrigate by tho new Shikatpur Canal and the 
northern pieces of the Nanshahro Taluka to the west, which 
are on the tail of long harias from the Begari. The Sukkur 
Canal would, no doubt, benefit from having a really perma- 
nent rahi supply, but I caimot put tho benefit in figures. 

On the whole, 1 should say that, while tins division 
would profit, the profits would be small compared to that 
elsewhere, and would consist principally of advanteges it is 
difficult to express arithmetically, e.y., the one that would 
accrue from raising the height of water at the beginning 
and end of the inundation, and thus making the supply 
aoifora. 

One is forbidden to discuss the practicability of the 
scheme. Bat 1 would like to point out that tho district 
between Mr. Dawson’s " proposed line of bands ” and the 
Snkkur-Begari is a very good piece of country — well popu- 
lated, well cultivated. What is Mr. Dawson going to do 
with it F If he is going to flood it, he should be told to 
stop at once. But 1 suppose he does not mean to flood it. 
Why a separate supply channel P It wiis long ago snggested 
to enlarge the Snkknr Canal and feed the Ghar from it. 

No. Vw— Mr. H. G. Palliseb, Chief En^neer, Indus 
Bight Bauk Division. 

A.— SiKD CiXAL-f 

Acres. 

Cultivable area co^anded . . 169,000 

Maximum irrigation estimated by the 
Exeentive Engineer . , . 94,000 


Area remaining .... 73,000 


* Not printed. 


The estimated “ maximnm irriration ” is about 56 per 
cent, of the cultivable command, which agrees fairly with 
the combined Sukkur and Ghor Canals* figures, for which 
see B of this Note. 

Given a higher snpply in the Sind Canal, the Exeentive 
Engineer estimates that one-fonrth of the " remaining area 
of 76,000 acres ” will he irrigated, or, say, 18,800 acres, 
which at Rs. 3 per acre will give n gross annual revenue of 
Es. 66,400. 

B.— SoKKCB AND Ghab Cakaxs— Acres. 

Existing cultivable area commanded 
by tbe two canals . . . 655,000 

Of which average irrigation of last 10 
years (up to 1900-01) . . . =320,000 

Actual average irrigation equals 68 per 
cent, of cultivable command. 

Maximnm area irrigated in 1894-96 

was 390,000 

Equal to 70 per cent, of the command. 

The above “ cultivable area commanded ” indudes the 
Shahdadpnr and the northern portion of the Batodero 
Talnkas, which are watered by the Snkknr and Ghar 
Canals with great diffionlty and at the expense of heavy 
silting every year. _ The contour survey has conclusively 
shown that this particular part of the country mnst be 
taken over by tho re-modelled Begari Canal, which can 
easily and naturally deliver ample supplies, the Begari water 
being at a higher level than either that of the Snkknr or 
tbe Ghar. 

Acres. 

Cultivable area commanded . . 655,000 

Deduct — 

Cultivable area which will be trans- 
ferred to the re-modelled Begari 
Canal 136,000 


Net cultivable area remaining • 420,000 

Add— 

Cultivable area available in Gaibi Daro 

Jagir 81,000 

Do. do. Mirzapnr 18,000 

Total cultivable area to be commanded 

by the two canals . . . 619,000 

Of tbe 420,000 acres remaining within the Gbar and 
Sukkur systems, 5S per cent, seems to be actually irrigated. 
Thisi if correct, is a very high percentage indeed, and there 
seems to be no possibility, therefore, of extending irrigation 
within the limits of tbe present command. 

There are, however, 100,000 acres of jagir land which 
could be brought under command of the (extended) canals. 
Calculating on tho high proportion of 50 per cent,, there 
would be 50,000 acres of new irrigation, yielding, say, 
Bs. 50,000 gross annual revenne to Government in tbe 
shape of Hakabo. 

But it mnst bo remembered that tbe Ghar Canal when 
re-modelled, after relief of its impossible dnties in Sbabdad- 
pur and tbe north, will be quite capable of watering the 
/ajrir country on tbe west daring the hharif season, 
unassisted by any new Feeder Canal from tbe lake caused 
by tbe Bokknr Weir. 

The proposed Feeder Canal wonld certainly raise tbe 
rahi level of the Gbar to something like the present hharif 
level, and would therefore seonre the extension of rahi 
coitiration. Bat tbe existing irrigation is already 58 per 
cent, of the whole cnltivable command, and it is diflScult to 
sec how extension of irrigation can be brought about. Tbe 
only result of increased rahi supplies would practicably be 
the substitution of rahi for some of tbe present haarif 
cultivation, and it is doubtful, in the first place, whether 
such substitution will be effected by tbe people to any con- 
siderable extent, and, in tbe second place, whether snch 
substitution would secure any increased revenue. 

In bis Note, ^e Collector of larkana estimates tbe 
annual increase of^venne due to improved supplies brought 
down by tbe proposed Feeder Canal m>m tbe Bukkur weir 
as under z — 



From 

To 


Bs. 

Bs. 

(i) Batofiero Talnka, north 

15.000 

20,000 

(it) Kambar and Nasirabad, 
north 

60,000 

70,000 

(iii) Larkana, north 

18,000 

20,000 

(iv) Batodero Taluks, sontb 

16,000 

15,000 

Total . 

83,000 

1,05,003 

n2 


Sir. E. F. 
Daman. 
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The noithSatodero iBgnres have been exclnded from the 
total, as that land wiu be taken oyer by the re>modelled 
Begari Canal. 

The estimate seems a cautions one, and agrees with my 
general vierr of the probabilities. 

C.~EkTEHi7S ntrs to Bvkkvb ttsist- 

Canal . ■ . . , 56,400 

J5. — Stdchur'and Ohar'Canals— 

The Collector esti- 
mates about ... . . 1,00,000 

The Gaibi Dero and klirzapnt jaqirs 
will bring in Bs. 60,000, but the re- 
modelled Ghat wonld water this, 
area without assistance . . . 60,000 


Total gross revenue, say . 2,00,000 


Against this must, in fairness, be set the loss of revenue 
from the land thrown out of cultivation on both hanks of 
the river by the raising of the cold-weather river level by 
the proposed weir. It is true that snch loss of revenue 
will be allowed for in the weir project as an indirect charge 
under *' Capitalisation,” but none the less the revenue will 
be lost to Sind, and most be fairly reckoned as a set-ofi 
against the increased revenue from the Sind, Sukkur, and 
Ghar Canals systems. What such loss is likely to be, there 
are at this stage no figures to show. 

No. YI. — Mr.' J. H< B. Tocesb, Collector of Larkana. 

2. The scheme wonld affect 4 talukas in the Larkana 
Collectoiate — Batodero, ^mbar, Larkana, and the northern 
portion of Nasirabad. 

3. Improved supply in the Sukkur Canal will affect the 
northern portion of Batodero Taluka only. 

4. Improved supply in the Ghar will affect the southern 
portion of Batodero Taluka, the whole of Eambar and 
Larkana, and the northern portion of Nasirabad. 

6. It is apparent^ therefore, that the_ effect likely to be 
exercised the 'scheme on this district mil be practically 
confined to the area commanded by the Ghar system. 

6. 1 ma^ observe, in passing, that the Snkkur Canal 
already grves both a Adari/and a rabi supply, and that it 
is, 1 am told, capable of giving full supply with Bukhur 
. gauge at 9 feet, ws., 4 feet under what is usually described 
' as ” fail irrigation level ” for other canals. In spite of 
this, the supply is at present unequal to the demand. It 
would appear, therefore, that what the Snkknr Canal stands 
in need of is increased bed width and a larger volume of 
water, and it is not clear from Mr. Dawson's letter that 
those remedies form any pari of tbe Bnkkur weir eobeme. 
’Without this, tho mere raising of tfao water level at 
Bnkkur to 12'6 feet all tho year round will exercise a 
comparatively trifilng effect upon the canal, so far at least 
os it afieots tms district. If the carrying capacity of the 
canal can be increased at the same time, and the canal kept 
working during practically the whole year (as it was last 
'year and is likely to be this year), 1 should estimate the 
yearly increase of revenue from the northern portion of 
the Batodero Tainka at Bs. 16,000 to Bs. 20,000, not 
more, since tho waste area in that portion of the tsduka 
capable of being brought under onitivation is limited. 

?. Taming to tho Ghar ^stem. Tho conditions on 
this canal arc widely different from those of the Snkkur. 
^clatter is a “perenniar' canal and gives a full supply 
with a comparatively low river ; the Gliar is not a "peren- 
nW" canal and can only give fnirsupply with a high 
river. The Ghar is, therefore, likely to ' benefit to a far 
greater extent than the Sukkur by aeqaisition of a head 
abovo the weir commanding a permanent 12-fcet supply. 

8. Tho mere conversion of tbo Ghar into a "peren- 
nial '' ' canal is not likely of itself to greatly iacrease the 
area nndcr coltivatlon ; hut if the surface level of water 
in tbe canal ran be raised some 3 or 4 feet (tho bed level 
remaining tbe same; this impBes a greatly increased 
volume of water also), the whole system is capable of great 
development. SVilh the Ghar, the main ^ point would 
appear to he raising oHhe snrfaco level. This is all-impor- 
tant, because tlie major porticn of the waste land avail- 
able i# capable of being brought under cultivation only if 
it Can command a ” mok ” (flow) snpply. Th» land, for 
tbe most part, contains a heavy admixture either ^of salt 
or of sand. Seeb laud ran be rendered fit for cnltivation 
with ecBp-irative case with a nlentifnl "mok” supply; 
bet if a lift ecpply only is available, the task wonld he an 
iispcssible one. 


9. The land which is locally known as "ssal kalrati*’ 
and _ as « wanasi " may be left out of caloiilation, since it 
wonld require a great number of years and an unlimited 
supply of water to make it fit for tho plough. 

10. Other .'varieties of these two descriptions of soil, 
which oontara respectively a smaller ndmixlnre of " kalar " 
and of sand, can be converted into good land with more 
or less trouble in proportion as the admixture is greater 

, or smaller. The only . requisite is a plentifni " mok ” 
snpply. The variety known as "kat kalar" especially is 
capable of being qnickly converted into what is known as 
dangaohi an excellent rice soil. 


The sandy soils, on the other hand, from "drib” down- 
wards, are capable of conversion a 
into the description of ‘‘latashi'.' or ‘Matiari," known 
respectively as “gasari” and " drasari both excellent 
light soils, though not snited for rice. 

11. Turning now to the talukas affected, Bambsr and 
Nasirabad both contain large areas ' of saltish or san^ 
soils capable of conversion as above described into arable 
land — notably Kambar. I should say that the onltivable 
area pf ffambar Taluka is capable, under tbe eonditions 
described above, of an inorease equal to one-quarter of the 
area at present cultivated, bringing in between Bs. 60,000 
and Bs. 70,000 per annnm as additional revenue. 


12. As regards Nasirabad (of which the northern portion 

only depends on tbe Ghar), 1 have some hesitation in ex- 
pressing an minion, since it is three years since I was 
in charge, i should 'eay that the talulm might be connted 
on for an increaee of from Bs. 30,000 to Bs. 40,000 owing 
to a greater area nnder cultivation. / 

13. Larkana Taluka is already veiy heavily onltivatedt 
and I do not oonsider it would he safe to speonlate on an 
inoreased area under cultivation of more than rix or seven 
ihonsand acres, representing an inorease of, say, Bs, 20,000 
in land revenue. 


14. The southern half of Batodero, whioh depends on 
the Ghar head, has enfiered severely of late years, owing 
to the low surface level of the water. > With a month nbuve 
the weir, this would he remedied. 1 do not, however, think 
that the additional area of laud whioh could be given out 
for oultivatiou would amount to mors than 5,000 acres, 
representing a revenne of about Bs. "15,000. 

15. I may possibly have somewhat under-estimated 
these figures, but I should not myself care to qaeculate 
on an inorease of more than lakbs as the result , of new 
land brought under cultivation in this district by the 
proposed sobeme. 

16. This, of oonrse, does not take into consideration tho 
greater profit that wocld accrue to the cultivator from 
land already nnder cultivation, owing to hie being able to 
calculate upon a certain, instead of a precarious, supply. 
This would doubtlesB mean ultimate euchanoemeat of rates, 
and beuoe greater revenne from the whole cultivated area 
on the canal systems ouncerned. . 

'17.. I wonld notice one more point. Mr. Dawson’ writes 
that the new sobeme would render the Gbar jpraeticallj/ 
independent of changes at its mouth. From this, I infer 
that the existing Ghar and Ford Wab months 'will remain, 
and that the month above tbe weir is intended to be merely 
sapplemenlary, and will not be designed to^ csriy tbe full 
supply required for the whole canal. If this is so, there 
cannot, 1 presume, he any intention of greatly raising the 
surface level of tho water in the canal, since, if this wore 
done, tbe existing Ghar and Ford months wonld both be 
coDVerted into esc'apes. If the surface level is substantially 
raised, both Ghar and Ford months must cease to exist as 
feeders. As I have pointed out, my calenlations of 
increased revenne are based on tho assumption that tho 
snrfaco level of tho water in the canal will ho raised 3 or 
4 feet. If this is not tho case, tho increase of rovonno is 
not likely to be more than one-third of what I have stated. 


No, TIL — Mr. H. G. PAttjBSs, Chief Bngzseor, Bight 
Bank Division. 

There arc no great ’expanses of what may bo called virgin 
cultivable land in this division awaiting tho constrnetiori 
of new canals,' snch as was the cose in the Loft Bank Divi- 
sion previous to the commencement of the Jamrao Canal, 
and such os may yet reinnin in the Hydetahad and Thar 
and Farfcar distrins. Speaking broadly, all the cnltivahlo 
waste land in the Bight Bank Divisjon can bo commanded 
nod watered by extensions of existing canals, Tbcw may 
bo taken serarntoly in geographical order, commenoing 
from the north. 
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1. Detert Cana?.— The “ re-modelling " of this c.innl nt 
a cost of about Ra. 11,00,000 vriil, iti» lioped, bp completed 
in time for tiic inundation of 1002. AYlicn completed, thin 
c.annl uriil, it is believed on present information, renoh its 
fnll development, nnd bo capable of iirignting the wbolo 
of its eommand milbmil probability of any feasible exten- 
sion for years to come. 

2. Vtihar Cana?. —Beyond extension of distribntaries for 
vratering interior command, not much enn bo dime, ns tlto 
land at the lai! comes within the influence of citlicr the 
Desert or tlie Bcgnrl Canal. 

3. JSfpari Canal. — It is proposed to entirely " re-model” 
this canal .and to extend the tail distributaries so ns to irri- 
gate the Shahdndpur nnd parts of Itntodcro Tnlukns, 
which have hiihcrlo suflered from inadequate supplies from 
the Sttkknr nnd Ghnr Canals. The Bei;nii will deliver 
higher water than either of tticso two canals, whieli take oil 
muehTurthcr down the river. 

It is also proposed in the “ re-modelling ” scheme to 
inve-tigate the po-sibilit^- of taking in a larger portion of 
the Kheint territory for irrigation across tho border near 
Khairo Garht. 

Surveys are proceeding, nnd will, it is hoped, be completed 
this next season. 

•1. Projioted Shil-arjwr Canal is an nltemntive to the 
widening nnd extension of tlio Bcgari C.inal, tho merits of 
tho two propo-als being judged on tiie recalls of tho sur- 
veys now in hand. 

5. 2[ahi Canal (on the left bank of the river, but 
included in the Bight B.ank Division) will be completed next 
season at a cost of about Its. 7, GO, 000. When eninplcted, 
it will ptolablr be found that there is a good deal of land 
at the tails of the Di-har, and of the other diitiibutaries 
of tho new Mnhi Wah, which could be brought under com- 
mand by eitensions. This would involve a fresh survey 
and a new estimate, and can be seen to next season. 

6. fiHi? Cann?.—Jfo extension is poa*iMe, beyond that 
of the di-tributaries, ns the tail conntry comes within the 
sphere of ciilu-r the Bcgari or tho Sukknr Canal. 

7. Svlktir Canal. — Some of the country at the tail, ot 
present watered with difiloulty, and ni tho expense of moeh 
silling, will be taken over by tlio rc-modcllcd Bcgari. Tliis 
will relieve tbo Sukknr, nnd enable it to extend its spiicro 
of nscMni-ss in tbc sonihem direction, tbus in turn reliev- 
ing the Glinr. 

S. Ghar Canal is proposed to be entirely ‘'re-modelled,” 
and tbc nrcliminarjr contour survey was commenced last 
season and will, it Is imped, be cniiipleted by next hot 
weather. The Shnhdadnur country in the nortii-wcst will 
be taken over by the Bcgari Canal, which delivers water 
there at a higher level, and tbc Gbar will then be fitted to 


carry out its fnll legitimate duties to tbc sonthwards, 
where tho water-supply is nndcr present conditions dofeotivo. 
Extensions will also be worked out so as to inelndo tho 
Gaibi Dcro and the Mirzapnr situated in the -west 

nndcr tho hills, nnd hitherto not served by any irrigation, 
system. Tlio cuUivahlc area of these jagirs is believed to 
bo abont 100,000 norcs. 

9. Wcittem ITara.— Complaints have been rife for many 
j'cars past of tho nnsatisfactory working of this grout canal, 
nnd proposals linvo from time to timo been mndo for partial 
improvements, some of which have been carried ont in 
fairir recent times. But experience docs not enoonmge the 
continuanco of snoii patch-work, and it is now proposed to 
institntc an exhaustive inquiry into tlio whole system of 
irrigation, commencing with tho indispensable contour 
snrrcy, to show how tho levels of tho land lie everywhere, 
nnd then to proceed cautiously nnd scieniifloallj with a 
complete sehemo for re-modolling. A history of the canal 
fins jnst been prepared, and an estimate for th^ contour 
survey is being subiiiittcd fur tho sanction of Govornment. 

There arc largo areas within the system which receive 
no supply of wntor at all, and others with a defective sup- 
ply. llu-ro is no question of extonsion, bnt of construction 
of new branches and rc-nrrangoment of old ones, so ns to 
make n complete and bomogcncous system of the whole 
'Vestern Norn irrigation, from tho mouth near Larkann 
down to the Mnnelmr Lake nnd Sohwan. 

10. Karachi Canals. — From Sehwnn to Kotri, the strip 
of cnllivahio land between the river nnd tbo hills is narrow, 
and liiorc is no scope for any bnt very small extensions. 

Below .Icrrnck, tho country opens out into tbo ddtaio 
formation, and both banks of tbc rircr are included in the 
Bigbt Bank Division. 

On tbo left bank, inoniries arc proceeding for extensions 
of two small canals (Laikpnr nnd AH Bahnr) near the 
Ptnyari, which will bring, perhaps, 10,000 acres into cnlti- 
vntion. Further sontb, near Snjnwal, there is a proposal 
for a new small canal (called Gnngri Uhahatho) whioh will 
take in about 12,000 acres of waste land ; and still a little 
further south it is pro; osed to oxtend the Satah Canal to 
irrigate 0,000 acres of new land, ns well as to improve the 
supply to existing enltiraiion. 

On tlio riglit bank of the river, there are no aotnal pro- 
posals as yet for exton-ions, but it is thought that there 
will be no diflienlty in bringing a few thonsand acres of 
fresh land into cultivation. 

^ 11. Tho order in wliich tho above schemes may bo con- 
sidered is very much the order in which they have been 
cnnincratcd, except that tho small projects in tbo Korachi 
Canals district Ciin bo worked up simnltaneously with, bnt 
of course independently of, tho larger schemes of Upper 
Sind. 


1. Q. Pr«»<fen?.)—1 understand, .Mr. D.awson, you 
are the Chief Engineer, Bight Bank of this canal P — No. 
At present I am Superintending Engineer, Indus Left Bank 
Division, aetiug for Mr. Dunn, who is absent. 

2. Q. How long have yon been connected with these 
works P— I have served as Exccuiivo Engineer, Sind, 4^ 
years nnd ns Engineer and Secretary, Indus Biver Commis- 
sion, for 9 months. 

3. Q. I suppose there is no question of famine relief 
works P— I tliiiik not. Last ^car thcro was a threatened 
scarcity caused by people coming in from Cutch. 

4. Q. You never consider it necessary to keep up a pro- 
gramme of relief works P— Snch is never called for. Wo 
ouly open so-cailed famine works to meet tho reqairemonts 

' of people ooming in from Cntoh. 

5. Q. The point that concerns us in the Irrigation Com- 
mission is to inquire how the irrigation system can_ be 

' improved so ns to add to tho various food supplies required 
fettbucw&utvy.^ ■Wusbnvdd like 3«av wptuiwn ca this? 
—My information is based on tho replies given to the 
' written questions already asked. To begin with, what strikes 
mo is tho very lurgo area of land that is cultivable but is 
not cultivated or assessed, 700 square miles. 1 suppose you 
understand wo have in Sind a system of fallows. 

C, Q. 'Will yon explain this eystom P — ^Wo are supposed 
to allow for three yours* fallow and one year’s cultivation. 
-The area commanded is therefore four times at least the 
area that will bo oidtivatod annually. -In eomo pound 
crops are grown year after year, bnt ordinarily there is 


tlirco years’ fallow, nnd tho revenue settlement provides 
for only tiint, oalculnting one-third of the area as assess- 
ment. 

7. Q. Yon deliberately provide for only irrigating each 
year i of the area P— Yes, tho land won’t stand irrigation 
every year. 

8. Q. Had yon occasion to go into that? — No; we have 
statistics, bnt our projects provide for irrigating only 

9. Q. As tbc result of your observations, does it appear 
a reasonable thing to reserve such a large amount of fallow P 
— Yes, in tbo present condition of the people. 

10. Q. I snpposo there is no restriction. They may cul- 
tivate tho whole area P — Yes. Land is assessed as lift or flow, 
but a man is not allowed to aonvect lift into flow without 
permission. 

11. Q. Can yon tell me approximately the relative area 
of Marif and ra&s F—1 oan’t give it to yon otheWise than 
in a blue book. 

12. Q. I suppose the “ lift ” is rali. You give in state- 
ment ” C *' tho total area cultivated. I suppose the wheat 
crop represents tlio roStP— Not altogether. TTo have a 
largo area of Jbomba and other oil seeds. 

IS. ' Q. As far as water is concerned, putting aside lands 
under fallow, I suppose there is plenty, of water for inoreas- 
ing the rabi onltivution P — No, not in our canals. 

14. Q. In the river F— Yes, there is ample water. Vie 
have measured^ 34,000 onbio feet a second. That would in- 
crease 03 the river rises, bnt it is on too - low .a ' level to ' he 
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. utilized in canals. We are excavating the beds o£ some ol 
the canals to give a supply at what is called the fair irri- 
gating level. We speak of 13 feet on Bukknr as being a 
&ir working level and it corresponds to 17 feet at Kotri. 
It would not pay ns to deepen some canals because they 
would become silted early in the season. Certain of our 
canals are very good rabi ones. 

15. Q. Ton mean it would not pay at the present assess- 
ment rates P — It would probably disturb our system alto- 
gether to irrigate specially for rabi. 

16. Q. What is, ronghly speaking, the bed slope of 
canals P — Usually 6 " to f per mile, — sometimes • nil : the 
surface slope is then given by the rise of river. 

^ 17. Q, What is the slope of the country P — Near the 
river itself it is running inland sloping 9 inches to a foot 
and then reduces to 4 inches per mile. 

18. Q, Sloping away from the river F — Yes. 

19. Q. I find in one of the papers the remark that "well 
irrigation need hardly be noticed — 27,000 acres P” — Yes, 
the statement is given, but 1 think the Bevenue Depart- 
ment had better explain how it is classified. 1 think it is 
due to our canals, by the water level being raised, bnt it has 
been classified as wells and not under canals. 

20. Q. But still the wells are very largely usedP — Yes. 

21. Q. What about is the depth of spring level P-^Fer- 
haps a little back from the river face we should find water 
in a few feet. It follows the ground level. 

22. Q. What is about the ontside the cultivators have 
to raise water P— Ordinarily ten to twelve feet. Bnt in 
Hyderabad our canals.get very little flow ; the irrigation is 
all lift and the wells are deeperj down to 60 feet I think. 
Ontside the canal tracts they have deep wells up to 90 
feet. 

23. Q. Even where they are only 10 feet below tbe 
surface would cultivators prefer canal water P — I really don't 
know. I think they would if they got flow. We have 
certain restrictions on tbe desoiiption of cultivation to be 
grown. We might not allow them to grow rice on such 
lands. 

24. Q. Then there is a restriction on rioo P— Yes. Owing 
to the larger quantity of water it requites. 

26. Q. Bo the cultivators apply to the Collector for per- 
mission to grow rice P — ^Yes, to the Assistant Colleotor, who 
passes it on to the Engineer oonoerned. 

26. Q. Is the silt which comes into your canals fertiliz- 
ing of sorts F — I think not appreoiablc. If it pats merely 
a skin on the ground the people undoubtedly praise it, bnt 
I find if silt is brought by flood it often gives trouble. 

27. Q< Have yon both large and small inundatlou canals P 
— Yes. 

28. Q. Axe the small ores private property P— No'; 
Practically all the canals in Sind are in Government charge. 
There are a few private ones and they ate gradually being 
ahsorbed. 

29. Q. Are those in Government charge under the Irri- 
gation Department P— Yes. 

30. Q. You are responsible for clearance P— -Yes. 

31. Q. What are ahont the maximum and minimum 
levels on the Bnkkur and Kotri gauges P— We mark every 
year on a diagram the average of ten years. This diagram 
shows the heights. It starts in the month of January. 
Our present average height is about 6 ' on Bukknr. 

32. Q. That is the minimum P— No. Two feet below 
zero. 




37. Q. Yon are engaged on the Indus Survey ?— Yes. 
We are doing what we can. 

—No further up than your own province ? 


39. Q. Would not that be noceswryP— If wo think 
there has been erosion of the river face we survey the river 

and leave on record 
possibilities of future movements. We are also measurine 
Quenarges. ” 


40. Q. And taking cross sections P—Yos, depths, cross 
sections and velocity measurements. . 


41. Q. In your tinswor to question 5 “ areas of irrigation, 

®tu-. yon give a table. It gives altogether the areas com- 
manded 44,000 cores, besides which I gather there are 
160,000 acres which may possibly be irrigated by proposed 
canals P— Yes. r r 

42. Q. These are extensions which might he made to 
the canals P — Yes. 


43. Q. Bo j'ou think .that you will odd nearly 1 million 
acres P— Yes. 


44. Q. This million acres, what is it going to cost P 
How many lakhs of rupees P — Possibly 46 l^hs or 60. I 
have not got estimated figures. I am not famih'ar with 
these figures because I have only bad charge of the Division 
fora snort time. 

46. Q. Then yon say 10 lakhs of irrigation for 60 lakhs 
of rupees P — ^Yeg, I think that it would be a fair estimate. 

46. Q. According to tbe present system in one year you 
wonld irrigate a third or fourth of that P— I believe that is 
right. I am not snre of the figures. It may .only he a 
third that we expect to get ont of that. 

47. Q. Have yon had experience of land that seems to be 
injured by salt or reh P-— 1 have had experience of it I 
prefer not to mention any opinion on . tbe subject At 
Karachi we get rice, but a poor desoription requiring a large 
amonnt of water. 

48. Q To come .back - to private canals, are they tbe 
-property of single individnals or commanities P — I think 
of single individnals. 

49. Q. I understand there is a very large area here 

nndery ayir? — Yes. , ’ 

50. Q. Are these the men who make private canals P-^ 
Yes. 

51. Q. As regards making new canals wonld yon mako 
any difiorence where it jagir landP — ^Yes, becanse we 
only get a hahabo rate. It may be 8 annas an acre. 

62. Q. Wonld you avoid such lauds P — ^Yes. 

63. Q. On the other hand, I suppose many of theyiaiytV- 
dars get canals by takavi P— Yes, I think so. , 

64. Q. It is a boon giving them free water P — Yes, that 
is what it comes to. 

66 . Q. Is there any irrigation in Sind done from mono- 
tain torrents in the west® — Very little 5 they bind upsmall 
streams. 

66 . Q. You are in favour of constructing a weir at 
Bnkkur P — Yes, bnt more information is required before 
can come to a final decision.- Until I came to answer certain 
questions put by Mr. Higbam we had nothing at all pre- 
pared regarding this scheme. 

57. Q. Yon estimate the cost at 100 lakhs P — ^Yes, that 
indudes interest. . 


33. Q. What is the average P— About zero. 

34 Q. What does it rise to P— Starting at zero it jnst 
mches the foot end then on to 1}' in Pebruary, then to 4. 
A the end of March and at the beginning of April it rises 
jS'. Atthoendof May it reaches 6-9. We get a torn: 
oiaty rise in the middle of May- This year it went to an 
normons height. At Bern Ghazi Khan it reached a maxi- 
inm record. From the Irt June it nscs to lit at the end 
f Jnne. Even on the 10 th July it reaches 12t and it 
lands at that height untiUhe end of August. The final 
eight it may reach vanes from about 12' to The 

linimnm 1 have not hero. 


35 Q. Then there arc variations of at least 6 ft. between 
tbe mam'mnm in one rear and the maximum of another ?— 
We generally approach 13. 


68 . Q. Have yon any real doubt on tbe subject as to 
where the site of tbe weir should bo. Must it be above 
Sukknr P — Yes ; there is no other point where it could be 
except at Jhermek.. That project was examined very care- 
fully with a view to taking an irrigation canal to' Karachi,, 
but after examination, it was considered that it wonld yield, 
no return. 

59. Q. When' yon say 'no sites what do yon meanP — No 
suitable foundations. 

60. Q. Bo you think there is practically no site else- 
where P — ^No. 

61. Q. (Mr. jUty/iam.)— The statement yon have given 
ns shows about ten thousand square miles in Sind that are 
irrigable, but at present not provided for by irrigation P—I 
have not got that etatoment. I have not scon it. 
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C2. Q. Hftvp yon nnyidm wlinl the n«n is tliot rcmnins 
io bo tnkon np?— No. I bnvo no idon. 

f>3. Q. Tjio cuUivftblo area is IS million acres, of whioli 
yon inigalo 2J million aero? a year P— Yes. 

C-i. Q. Are yon suppos’d to irripato onC'tliird of tlio area 
commanded ?~Ycs ; wo are, however, doing very much 
more than that on some canals. 

05. Q. On a hroad average yon irricate Ihal P—Yes, that 
is what it practically amounts to. 

00. Q. Of 74 million acres commnndrf^ you irrigate 24 
million acres, that leaves about 5 millions P— Yes. bnl 1 
don't know whsl the 6 million acres mean. It may inclndo 
all sorts of land. 

07. (J. What would bo the result of constructing a weir 
and raising tho level of supply to the canals on the right 
and left hank and giving a perennial stipply P— lYhat addi* 
lionnl area wonld it enable yon to bring under ciiUivnlion. 
ivhat would it put on the right hankP — I c»tiniato that on 
the average we might expect nearly •! lakhs of rupees. 

68. Q. I am talking ohoul areas; what wonld bo tbe 
ndditinnal area of cnUiv.alion P— About 120,000 acres on Ibo 
rigid bank. 

00. Q. Tiiat would be new rultivalion ? — Altogclber new 
cnltivation on lands which don't get water now except on 
rare occasions of lloiid. 

70. Q. Mnltiply that by 3, Ibo aetual portion under 
command, that is,’ SfO.OOO acres, and yon would improve 
the conditions of supply to the existing cultivation — It 
wonld render the existing cnltivation prrniniienl and sccore. 

71. Q. IVliat additional nr<a would you Inko np on the 
left l-ank r — I don't know what the llgiiro is, hnt mr. «lo\ nor 
says 300,(W acres practically would be brought tinder ciilti* 
ration. 

72. Q. 'The greater part of the left liank is in foreign 
territory P — Yes, llahawalpur and Hyderabad. 

73. Q. IVonld the land in llahnwaipnr I'O under com- 
mand ?— -It will he practically “ flow " instead of *' lift.” 

7't. Q. 1 think on the left bank of tlio river the present 
irrigation is cliiefly " lift Yes, 

?G. <J. If yon make tbe weir it would be flow P— Yes. 

70. Q, What is llio difTorcnct' in the rates of flow and 
lift irrigation ?— •! tbi'iik the rale would run I’s. 2-4-0 for 
lift and Its. 3 for flow, but a sinailcr quantity of water 
would irrigate nhirgcr quantity of land. 

77. Q. Would it only coal 12 nnnns to lift the water? — 
Mr. Joyner estimates it would cost 12 times that. 

78. Q. If you give flow irrigation although tho roveniic 
would not increase much the cultivator would benefit P — 
Yes. 

79. Q. Is there not a large nrc.a in the Tljdcrnbad Tahsil 
not irrigated at all P — Yes. 

SO. (rdc PreiiVcnM— There is plenty of room for 
extension of iirigation in Sind? — Yes. 

81. Q. If the avoir is made at all you will take full value 
out of itP — I think so. 

82. Q. (Jl/r. 7/io7min.)— Is there any rea'on to suppose 
that tho withdrawal of supnlii-a from the Tunjab will injnti- 
ously aflcct the supply in the Indus canals ?— In my opinion 
none at present because of tho cold-weather discharges. 
All that wo rcqnire is for tho Nora and tho Plinlcli and 
those avhifli have cold-wcalhcr irrigation. I don't think it 
can linve any effect. Tlie Fuiijab canals only toko 20,000 
cubic feet. 

83. Q. What is the miiiimuin disohargo of the riverP — 
Last year wo measured 35,000 cnsecs. Tho measurements 
wc have only liad for tho last two years and the discharge 
does not necessarily vary with the gauge. 

84. Q. Tliat 35,000 was measured at Kotri and the same 
at Sukknr P — Yes, nothing goes off hotwcon. 

85. Q. That is exclusive of what is passing down tho 
Navi, how, much docs that toko P — Probably not more tbnn 
2,000 a second at Ibis season of the year. 

80. Q. It is immaterial ?— Yes. 

87. Q. If wo take anotbor 10,000 onsces off in tlio 

Punjab, would not that aflect this discharge P—It might 

aifect our supply slightly. 

88. Q. When do you open P— Between tho middle and 
end of May. 


80. Q. Wlint wonld your supply riso to in MayP — I 
hnvo shown wo gel 100,000 per second with a gauge of 6' 
on Biikknr. A withdrawal of 6,000 cusccs would not hnvo 
any eifeet at all. 

00. Q. Then tho proposal for n weir is not with the 
objeet of preventing tho retrogression of the Sind canals 
owing to (ho withdrawal of wntor in tho Punjab P — No ; the 
weir is required to ensure command and extend cnltivation 
in Sind. At present, if svo wish to make extensions, wo 
must deepen tho * toko off ’ of our connls. 

91. Q. With yonr woir you will got an incrc.aB 0 in tho 
surface slope P — Yes. 

92. Q. And therefore a less deposit of silt P — ^Yes, in 
the Nari, not in tho canal. 

93. Q. That wonld only extend a short distance beoanse 
yon get on nntnml levels again. So from consideration of 
this subjrct yon think yon shontd bnild n canal at Sukkur 
for a crore of nipecs P — Yes, if it is practicablo at all. 

94. Q. What wonld bo tho ndvantages of it? It is 
nnitecessnry. I understand, to prevent tho present canals 
falling haokP — No ; it would convert the Sukkur and Ghar 
into perennial canals. Wc wonld then have an area for 
efficient cultivation. Wo might hnvo a largo tract on the 
left hank at Ilydcrahad. Tho combined rovonuo from 
(liese improvements would unquestionably give us a return 
of more than 0 to 8 per cent, on capital cost. 

95. Q. Assuming tlio cost would bo a crorc? — Yes. Then 
wc would he saved all tlio trouble and necessity for surveys 
at the monlbs of tlio Gliar and Sukkur wbicb limit the area 
on arconnt of the uncertainty of tho supply, and wo wonld 
also provide for extensirns a great deal more than is 
possible at present. Opening np the H 3 *dcrabad area would 
he on enormous improvement. 

90. Q. The supply wonld bo much more constant ?— Yes, 
it wonld be permanent in a sense. 

^97. Q. That wonld lead to on increase of nsscssmontP — 
Yes, lirvilly. 

98. Q. In the meanwhile tho average supply would he 
brought^ up to the level of the maximum P — I think so 
nnqnestintmhly. 'I’ho rc.al difficulty is construction, which 
involves masonry work with compressed air at a depth of 40 
feel and provision of sluices. 

99. Q. Might ypu not divert tlio river from ono side to 
the other ? — I think not. Tiiat is my present impression. 
It would be n magnificent work if it conld bo onrried out. 

100. Are none of tho canals supplied with distribn- 
taries? — Yes, they have branches. 

101. Q. What is the length provided P— I conld not 
answer. Wo have long distribntnrics. Down in Karachi 
they have very small distrlbat'irics, 

102. Q. Tlio'wntor-courscs belong to the villages P — ^Yes. 

103. Q. What length ; how many miles?— I can’t give 
yon the figures. I have not looked at them for years. 

10-1. Q. (Afr. Ibbctson,)--J)o your canals over fail in 
drought? — We hove scarcities. 

105. Q. Within yonr experience to what wonld that 
scarcity^ iimoniit ; what proportion wonld the oontrocted 
cnltivation boar to tho area of crops ordinarily matured? 
— It might bo 4 in bad years. 

100. Q. That is a maximum P— Yes, and that would bo 
only on speoially bad canals that Lad something wrong 
with their mouths. ° 

107. Q. Is very much damage dono by wnter-Ioggingp— 
There has been but praoticnlly none since tbe embankments 
were made. 

JOS. Q. Hnvo not drainage works been oxeentedP— We 
have spent J orore of rupees on tho Jamrao. On that 
system they hnvo n drainage system as part of the project. 

109. Q. Do yon think that drainage is required?— I 
think so in certain tracts. 

110. Q. Hos compensation ever been given within your 
experience for tho damage done P — ^Nover. 

111. Q. Don't you think it would bo righfto give oom- 
pensntion when yon injure n small tract for the benefit of 
nn immense number P—1 think it is tbe feult of the culti- 
vator taking too much water in order to give full benefit of 
the silt for rice cultivation. 

112. Q. What form does the injury take P — ^Marshes, eto. 
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113. Q. Does the health of the people suffer seriously P 
■ —Dever is a result. 

114. Q. Are the remissions considerable P— In some 
years. 

116. Q. What proportion of revenue is given P — ^We 
have flood remissions and remissions for shortage of water. 
The latter is given on the examination of the revenue official 
and a village panch ; so much hy the aggregate onttnm on 
the area oonoerned. 

116. Q. If yon get a four-anna orop, yon would not 
charge half rate P -No. 

117. Q. The assessment is made by the village^afloAP — 

Yes. 


large number of works, whloh have, however, hot yet begun 

ought to show a IT. 
siderable increase. , Wo have also secured stability of irri- 
gation ; the annual area fluctuates much less than formerly, 

128. ^Suppose yon had unlimited money could von 
extend iiTi^tion practically to an unlimited extent-No. to 
an unlimited extent. Wo - should have to bring in labor 
from onteido. . . ° ■ 

' 129. Q. Ton are doing that P— Yes. 

130. Q. Yon say that a good many of the existing canal 
were made onginally by tho people, and that the private 
canalB have been gradually absorbed. Has. the procesi 
gone on in your own experience P— Yes, we have cases. 


118. Q. Ton have nothing to say to that P Do yon think 
that the remissions are liberal P — ^Yes, very Uberal. 

119. Q. What credit, direct or indirect, ie mode to yonr 
canals P — The whole revenue realised on the area of irrigated 
land, after deducting, I think, 5 per cent, for colleotion. 

120. Q. The assessment is levied'only on land sown ; is it 
not P— Yes, bnt it is compulsory to onltiVate each field 
periodically. A man has to pay his assessment if he does 
not. 

121. Q. How far are the Sind canals provinoialisedP- 
They are all Imperial. 

122. Q. Does the Frovinoial iGovernment get no share 
at all of tho revenue P — I think none. 

123. Q. Do yon experience any difficult in getting 
money to extend canals P— There was seme dimoulty a few 
years ago, bnt lately we have been treated very well. At 
present there m a diffionlty in getting funds for (works 
classed under 43 instead of 49. 

124'. Q. That is extensions and improvementa to existing 
oanals and extending others F — Yes, we have such projects 
as the Hasan Ali. We may be able to spare money for 49 ; 
we have a difficulty to get it for 43. 

125. Q. We are told that yon have some ten thousand 
square miles of land nnirrigahle bnt irrigated. Yonr state- 
ment shows that .of the oultivable land is irrigated and 
that is lying follow. Yon told ns also that yon have 
schemes which would add materially to the area irrigated, 
and that large extensione are possible P— Yes. 

126. Q. During the past 13 years there has been next to 
no inorsase in onltivation and next to no inorease inirriga- 
tion. (Witness prodnoed statement to explain.) 

127. Q. Within the last 11 years have there been any 
large extensions f — ^Not very much. We have constructed a 


181. Q. Why has it been nooe-ssary to absorb themP— 
Owing to tho neglect of the owners who had become bank- 
rupt the lands fell out of onltivation and the people them- 
selves appealed to Government to take the canals over. 

132. Q. Has the existence of private rights in canaln 
impeded progress on Government canals P— Yes. Bat not 
appreciably. 

133; Q. In a tract whore Government is not prepared to 
extend urigation within the next 20 years, wonld it not he a 
good thing to stimnlate tho construction of private oanals ? 
—Wo have veiy few tracts in which to give out rights for 
private OBnals. There is little room for them. 

184. Q. Has there been any trouble on private canals 
in the recovery of dues P— I don’t ^ow. 

136. Q. Do yon charge any royalty on private canals 
for the water?— I don’t know. They are mostly onyaytr 
lands. 

186. Q. Do yon know what the owners of the private 
canals take from onltivators as water-rate P — No. I think 
it is a share of the orop. 

137. Q- Have yon any experience of the working of the 
statute labonr eystem P— I have had a few enoh camils in 
my charge, and it is thooght nnsatisfaotoiy. Some men 
do not do their share. 

138. Q. If the men don’t finish their share of work, it 
has been neoe'ssary to take it overP — ^Yes. 

139. Q. Is it not the case in Sind that canal water is 
only nsed to start tlnerabi which is matured by the wells P — 
1 don't think that is the case here, althongh it may be to 
some slight extent on particular tracts. 

140. Q. Have yon any knowledge of traots which are 
irrigated from wells withont canal water— that are indepen* 
dent of wells P — N o. 


Mr. B. Giles, Commissioner in Sind. 
(Sukkur, 6th November 1901.) 


1. Q. {The President^— 1 understand, Mr. Giles, yon 

Lave been many years in Sind F — Yes. I have been here 
close on 33 years. . , 

2. Q. And know the whole province from end to end P — 
I have been in every talnka and know eomething of every 
part of the piovinoe. 

3. Q. We are not onneerned here with questions 
of famine relief, but it is ohr dnty to inquire how for 
Sind can enhscribe towards the food supply of the 
country and what improvements and extensions can bs made 
in irrigation. What we wish first to ask yon is to explain 
some points in the tables, which were sent to us which we 
find it difSonlt to understand. What ohiefly strikes ne is 
the large area (said at one place to be 10,000 sqaare miles) 
not assessed and not onltivated ?— It is described not qnito 
correctly, I think, as irrigable. 

4. Q. The figures are given in the footnote to 
statement “ G." Mr. Mnir-Maekenzie eaid it was 
estimated that 10,000 smiare miles of irrigable land were 
still left in the province r— I have gone very closely into tho 
question and undoubtedly the word “ irrigable ” is wrong 
and should be * cultivable,’ that is, fit for cultivation 
whether by irrigation or rain water, wells, etc. I wonld 
prefer referring to the statement which follows G among 
the Revenue Statistics ; with regard to every talnka, I have 
some knowledge and therefore I can show yon by tnrningto 
one talnka only that the word cannot mean ” irrigable ” as 
it inelndes land irrigable by rain— land which the Tapadar 
(who is the lowest Revenue official) has classed as cnltivable. 
He doesn’t know whether the Indus water can be brongfat 
to it or not ; the real proper ciqiression for such land is " fit 
for cultivation.” 


6. Q. What do yon think, with the amount of knowledge 
we now have, would be a safe estimate of the area in Sind 
UDOultivated but oultivoble and irrigable from the Indus P — 
When I was discussing . it with Mr. Dawson yesterd^, he 
said perhaps a good estimate wonld be a fonrth of the 

10.000 square miles, i.e., of the 6,400,000 acres, bnt I think 
a larger area. Mr. Dawson said that his was a very - rough 
estimate. My opinion is that the area is distinotly larger. 
It is quite clear that the 64 lakhs was a mistake. Take, for 
instance^ Haraobi, where the onltivable area is shown as 

61.000 acres. If anything is settled, it is that Karachi will 
not he irrigated by the Indue. That question has been 
thorongbly threshed out in former years by the Engineers. . 

6. Q. By "Karachi” yon mean Karachi district P — ^No, 

the talnka. , , 

7. Q. There is no canal irrigation in the talnka P— 
None. I have a report from the Deputy Collector of the 
Shahbandai Division in which he says an area approaching 
two lakhs i < irrigable in that Division alone, bnt yesterday 
I discussed this with Mr. Dawson and Mr. Summers, who 
was the Bzecutive 'Engineer of the Canal Division from 
which the water Wonld be 'supplied, and they were of opinion 
that probably ,50,000 wonld be irrigable from the Indus. 

8. Q. In yonr opinion Mr. Dawson’s rough estimate of 
16 lakhs us the irrimblearea is low?— Yes, ' I think there 
is a large area whiw could still be irrigated. Mr. Dawson 
has not a very intimate knowledge of the province. 
After a short service in it he went back to tbe^ President^ 
and has only just retnrned. He was formerly in charge of 
the Karachi Division, bnt does not know the province 
generally. 
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9. Q. In pnr statement “ A ’’ there is l,270,o6o acres 
shonm as* alienated'; that meansya^ir f — Tes. 

10. Q. It is a veiy largo proportion of the province P — 
'With regard to tboyo^rif land, it has always seemed to me 
a pity that canals shonld not from the first be credited 
with foil revenue. The whole canal revenue ought to be 
credited to the canals and areas which hare been granted 
for political reasons should be a debit to their proper depart* 
ment. 

. 11. Q. IJutil yon have a perennial supply of course, the 
rabi irrigation will be uncertain ; but do you think it 
would be an improvement to try the perennial ox pahlca as- 
tern of head-works purely from a hharif point of tiew P— 
The ordinary canals in Sind have no cold-weather snpply, 
and you can never yell what the Indus may do, at their 
months. Head-works in themselves are no protection, ns the 
river may le.'ive them high and dry or erode them accord- 
ing as'it wanders from one side to another. Until yon 
have permanent heads, you can have no certainty even as re- 
gards your crops and, ns a rule, no regular ra&t 

snpply. 

12. Q. A weir here would not do any good to the Begari 
Canal P — No. The Begari owing to its situation has work- 
ed better ; it has had less had. years and sufiered less than 
most of the canals. 

13. Q. Do you happen to know if the Engineers have got 
a project for improving the irrigation of the tract of 
country at the tails of the Begari, Sukknr, and Char 
Canals p — ^Tes. There are two alternative projeots, vis,, 
to increase the width of the Begari Canal, or excavate a new 
one to he called the Shikarpur Canal. I have written very 
strongly about it and I advised Government to send up an 
Engineer. It is very disappointing ; the people have suf- 
fered for years from an nareltable and insufficient snpply. 

14. Q. All the available money -has been spent on the 
Jamrno and Bight Bonk wor^ P— Yes. 

16. Q* There has been no large increase of irrigation 
(according to the statement) in the last 10 years P— That is 
quite true ; we have had a good many bad years. 1897 and 
1893 were veiy good years ; 1895 and 1896 very had years. 
We have had unusually bad years coupled with this drought, 
otherwise our area would have gone up very mudi. Then 
again the effect of the Jamrao is not included. In the first 
year the canal irrigated only 11,000 acres ; in the third year 
there were over 175,000 acres under cultivation and 4 lakhs 
of revenue. These last Ggnres correspond to the project esti- 
mate for the 7th year. The ordinary estimate in Sind is 
that land is onltivated once in three years. The best areas in 
Sind are cultivated every year, hut the circumstances vary 
enormously. I could name a whole talnka where the land 
is high (under lift) and is only onltivated once in four 
years ; hut in the north of the Hyderabad district, where 
there is a large number of wells with good irrigation, every 
field is cultivated every year. There is a vast difference 
between different parts of Sind. In some place-s you have 
only to bring water to Have the land irrigated every year. 

16. Q. Is there well-irrigation independent of canals P — 
Piaotically none. W ith regard to statement " E,” " the area 
under weUs," what is put down there as well-oultivation un- 
doubtedly gets its chief supply from the canals. Owing to 
the rise in the level of the water caused by the canals, I 
suggested that this should he altered and the area created 
to the canals. Sir Evans James took a different view and 
therefore we left things as they were. 

17. Q. Is there any feeling here that what is grown by 
the well, is better than that grown by the canal P — Cerbdnly. 

18. Q. What do you put that down to P — The man who 
has a well will ordinaiily he more careful. He has to he 
industrious to. build his well. The cultivator practically 
retides in the fields. The onttmn would he better than the 
outturn of a field under orefinary fiow irrigation. If I were 
a xamindar myself, 'Aere is nothing I should like better 
than to have_B good tract of land irrigated by wells. I am 
always advising the samindais to build wells. 

19. Q. Itismnohmore expensive for them? The fiow 
rates are extraordinarily low P — ^That is a very big subject 
indeed. 1 have just recommended to 'Ghtvernmeht that the 
rates for flow on the Mithrao Canal shocild he raise.d a little. 
Now that there is perennial irrigation there, I don’t think 
the lift rates too high compared with the flow rates ; the 
lift prodnoes a better crop. Under native rule the lift paid 
more heeanse the onttnm was greater. 
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20. Nothing is .credited to the man for hiB own cost 
.of lifting P — Wo don’t charge on wells at 'all. We treat 
wells 08 non-existent as regards assessment. 

21. Q. The last colnmn of the statements of oultivatioh 
on wells shows assKsment of Es. 54,000 P— 'The rule .is this. 
We assess land which is irrigated by wells exactly as if the 
wdl was not there. If it gets a flow snpply, we assess, it at 
flow rates. If it gets a lift snpply, we assess at lift rates. 
We ignore the w^l altogether. Kor instanoe, supposing 
the rahi crop rras irrigated with eanal water at the end of 
the fiqod season and received additional water from the 
well, we should assess the field as if irrigated by the canal 
only. 

22. Q. Would yon generally.^ advocate the deepening of 
canals for rahi irrigation P— That is too much of an engi- 
neering question for me. It strikes me ^at the canals 
might silt up. 

23. Q. Yon are aneed that there is a very large area 
still irrigable and onltivahle in the provinoe and thhre is 
lots of water in the Indus P — Yes. 

24. Q. Supposing you had money to carry out works, 
wonld there he a diffionlty about finding onltivators P — Yes, 
at first, but they wonld he forthcoming in time. The 
Baluchis on onr frontier are howling for land. Rajputana 

^ wonld also send ns men. There is always a want of cnlti- 
'vators at first. When I went to the Jnmrao last year, them 
were very few people to cot the crops, but that was pi^ti- 
cally the first year. Yon mnst allow time. 

25. Q, Ton say money is given more liberally for canals 
by Government now than it nsed to be P— Yes. 

26. Q. 'What is yonr opinion ahont private canals p— 
There are private canals all through the province. By as- 
suming the entire management of the canals we have spoilt 
the people for the eonstraotion of new private canals. 

27. Q, Are the private canals properly looked after P — 
Not always. 

28. Q. Are they the private property of individuals or 
cornmnnities P— Cornmnnities genemly. 

29. Q. Are people anxious for Government to take them 
over P— They like keeping them until there is a dispute. 
We go on taking over canals. We have just taken over 
three important canals in one talnka. 

30. Q. With your experience of Sind do yon know of 
places now water-logged which nsed to be flourishing P— 
The best example of this is undoubtedly the Mithrau, where 
water was given too profosely and a great deal of the land 
has become sodden and black from salt. 

31. Q. Has this last efflorescence done much harmP — It 
would he difficult to say, as there are always other areas 
available ; but as cultivation and population increase in a 
taluka like this (Sukknr) with villages all abont, the 'salt 
lands are brought under cultivation. 

82. Q. What is the population per square mile P— There 
are ahont 47,000 square miles and 3,200,000 of people, ex- 
cluding Elhairpnr. Large areas of Sind are hill and desert. 
BongMy speaking, half of Sind is cultivable. 

33. Q. Is the advance of irrigation here, as far as you 
are aware, hindered by want of establishment P — I think so. 

34. Q. (ZTr, Jhhetton.)—! understand, Mr. Giles, that in 
Sind, as the Indns supply never fails, water is plentiful and 
therefore famine is unknown f — ^Yes, except in the desert. 
The moment famine occurs there the people all come in ex- 
cept a certain number, chiefly high easte Bsjpnts and a few 
others, and the consequence is that actual famine relief 
work is very little indeed. It is not conducted oh Famine 
Oode principles. 

35. Q. Of course you have good and had years. What do 
yon suppose, as compared with an ordinary year, the diffn- 
enee in the whole yield amounts to in the worst year yon 
have knowledge of P — 1896-96 was a very had year ; 1897-98 
a good one. The difference in cultivation was 700,000 
acres. The remissions represent only about ^th of the total 
loss to the country. 

36. Q. At any rate, though no famine is possible, yet a 
had year involves an enormous loss of yield to the people 
which presumably might be remedied by schemes for making 
more certain the snpply P— Yes, certainly. It will never bo 
remediable to a large extent except by a system where a per- 
manent supply can be given. There is no permanenoy in 
the Sind Canals except the Sukkhr Canal and wheie'yon 
have a sure snpply. 
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87. a. Then your Byatom of naaoBsment la o .conaoli- 
anted olittTgo on the naaosaod nronP— Y m, aubjpot to rom«- 
aiona on poor oropa naacaaod by tlioTnbaildor or MnkbluiTKftt 
aaaiatod by oBaesaora. 

88. Q. Snppoaing tbnfc in n aurvoy nnmbor, tbo lotnl 
nron of wbiob IB 6 noroa, tlioTo wna an ncro of oullivution 
and four noroa romaiiiod nneuUivntcd, liow would you naseas 
nuinbor P— Wo abonld tako tbo naaesamenton tbo cntiro 
area of tbo number. 

80. Q. Suppoaing tbo number was oiitiroly unoultivolcd, 
bow would yon naapaa it P—Wo abonld tako no nasoramont 
Bubiootto tbo limitation that, nf tor tbo ntimber bod ro- 
mamod four ycata in Buoccaaion uncultivated, it would bo 
aaaoBaod in tho fiftb year, wbolbor cultivated or not. 

40. O. The naaefamont on tbo number in tvliiob tlicro 
wna oultivation would bo aubjocl to rcmiaalon for l^r 
oropa P-Ypb, oven on tbo uncultivated number aaaoaaod in 
tiio fiftb year romiaaion would bo civcn if, from any 1®“°" 
auob na failure of wnlor-aupply. oultivation wna imposaiWo. 

41. Q. "Wliat iayonraoolo of remiaaiona P-lf tbo 
produce oxceeda twice tbo naspaament, no romiaaion la given. 
If it doea not, wo tnko onc-tbird of tbo prodnop. 

42. Q. What proportion of tbo rovonno ia oTcdilcd to 

canola P — 90 per cent, , . i. i 

43. Q. la that a direct or indirect credit P— It ia n book 

credit. . 

44. Q. Do you know wlint abaro tbo Local Government 
takca P— I don’t know. 

46. O. You toll ua tbnl private cnnnla bnvo been grn- 

duSySieorbodP-yoa.lhoroiaBtllln cortoin number of 
private canala. 



thorn. They ore looking to ua. 

47. Q. You think nothing wo could do would atirauloto 

tho oonatrnotion of private oanala P— No. 

. 49 . Q. Do we tako a royalty for tbo uso of river water P 

^ O Have vou any power to antborlao n ennid being 

praotiob. , , o w 

60. Q. You don’t think thia ia on obatnolo F— Xto. 

canala tefe out of Government oonola. Private canala from 
the river are elmoat unknown. , . 

63. Q. (Kr. mqham.)-1hete ia a amall reduction I 
see P— Yea, that ia for olearanoe, . 

RR O (Mr Ibbetson.\-~l understand you to think that 

aivo oaUmate P-I think that would bo about correct. 

66. Q. Do yon think that thia largo fallow area la due to 
want of labourP— Yea, 1 think ao. 

66. Q. Aa thopopnlation increaaes, you may expect to 

BeothatdiminiahPr-Oeriainly. , ‘ , 

kV O Mr. Polliaer aoema to think that a MMunial 
BuSy^d nSude the fallow irrigationP-f do not 


01. Q. Praotically tboii tho well doea get lower tateaP— 
Oortainly. 

02. Q. I see from atatomontE that in 18nC«D7 there 
wore 4,000 wolla ; in 1807>98, 2,000 ; and in 1898*99,6,00p. 
What doPB tbnl moan P— Tho number of wolla doponda on 
tho goodnera or otlicrwlao of tlio inundation. 

03. Q. Dooa it mean tho nnmbor of wolla actually work* 
cd P— Yea, 

04. Q. At any rnto wo have the fact that yon have never 
rcaohed a mnximnm of O/KX) wclla in Sind P — No. Thia 
siatement E ia a aiatemont of oiiUivntion by wells only ; yon 
ought to add tho nnmlior of wells oided by C8nal8->8,32S. 
Tako 1890*1900, 6,017 wolla ; in addition to that in tliat 
3 ’car tbero wore 8,328 aided by canals, oltogetbor that ia 
14,000. 

06. Q. In tbo arena in wliicli wclla can bo oonstmoted 
moderately and can bo worked at a profit ia there inneb 
room for oxlonaion P— Yoa. 

00, Q, What could wo do to atimnlato that extension P~ 
If yon could do away with all tho present complicated rules 
regarding takavi and allow na to givo^a^aui on simple rules. 

07. Q. Wlinl nro tho main points yon would anggeat P— 
I mnst refer to tbo present rules, when tboHnkbtiarkar 
has drawn a clirqne it baa to come back to the Hnznr Do* 
mty Coiloetor for an endoraemont of an order of payment. 
i abonld like to aco ono document which aiionld form the 
application and llio bond. That document abonld bb given 
to the ramindar who should present it to tbo hlukbtiarku 
for cndorscn.ont na (o iho amnnntof land to bo held In 
seciirits*. I don’t think it ia ncceaaaiy to go thoroughly into 
whether tho taltavi ia much needed or not. Some eertificato 
isncccsaary. That being aatiafnetory tho applicant takes 
hia money. 

68. Q. How long do j’oti postpone the first recovery P— 
It depends. Tliere nro two aystoins of iakavi grants under 
two difierent Ada. Under the Land Improvement Act, the 
noatponcment ia ordinarily fixed with reference to the time 
wlion it ia estimated that the improvement will begin to 
yield a return. Under tbo Agricultnrists' Loans Act, the 
postponement of the first payment ia nanally for 12 months. 

09. Q. IVImt is ordinarily tho period of recovery P— 
Up to 20 years in grants mado nndbr tho Land Improve* 
ment'Act. 


I 


R8 O Yon sav wells are very valnable to anpploment 
thfokn?iSaWn tbo raii^Yea. in certain areas., 

■69. Q. I understand that well-irnpUon » obargod 

tllOTfttflS wH iu-'' ^ if the land would 

gation if tnoy^top 
ordinarilybe irrig — _ 
lowest rate of assessment; 
fhen the flow rate. 

60. Q. Isnottbataaseasing private 
we wen to assess it according to the lift roJ»i*te, we 
Kn a coSe of rupees at least. If yoii look at 90 ? table 
of rates, you will aeo that this is the case. ^ 



70. Q- la that ordinarily given P— -No. 

71. Q. D’hyP — I don’t think tho Revenue officers are 
alwaja as lenient ns possible, and in Sind few (if nn;-) large 
works rendering long period ndviaable ore carried ont by 
private individnols. 

72. Q. What is tho ordinary period allowed for the 
repayment of, say, 300 rupees P—From five to six years. 

73. Q. Would not lengthening that period promote 
applications for fakaviF—I don’t think ao. With regard 
to fokari, I am anxiona to make another improvement. 
We used to give money for canal cicarauco under the Agri* 
onlturiats’ Lonna Act ns being an ordinary recurring 
expenditure, but Government now insists on its being 
gnnted under the’ Land Improvement Act. 

74 . Q. I» tho latter system more complioatodP—Yes, 
monoy for ordinary clearance operations slionld not he 
treated as pnblio works. Most of onr money nnder-the 
Laud Improvomont Aot ia given for canal clearance and 
very little for wells. I think it would he a veiy great 
advnnta^ if >ve could go baek and grant the former ndder 
tbo simmer system. 

76. Q. Do you think baring to pay 6 J per cent, makes 
much difforonco P— No. 

76. Q. What Boourity do yon tako P— Land, chiefly. 

77. ’ Q. The land to bo irrigated by the weU P — I was 

not thinking of the wells— the man’s holding. 

78. Q. Do you require oollatoral aeonrityP — ^Not gene- 
rally. 

79. Q. Do yon insist upon registration P— That is accord- 
ing to tlio amount. 

60. Q. Has a man to go to a registering officer to regis- 
ter the aeonrity ?— No. ^ ^ - 

81. Q- Uo you lend on tho joint seenrity of a village?—. 
No, there ia no rillsge system. 

82 &. Supposing several iandownew came and wanted 
to borrow o5 their joint seenrity, would yon lend them P- 
Tcs. I have got all tho people.to sign together, hut of coumo 
it haa^ven hn imm^ amount of tronhle ; hut by tho 
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mi-ans I have got a canal cleared which they would not have 
done independently. 

83. Q. There is no combination among them P — No. 

84. Q. Has a landowner any difficulty in sinking a well P 
Is he likely to come across diffienlt strata P— Yes. 

85. Q,. Should not help be given— boring tools, expert 
assistance or advice P — I don’t think so. They hare their 
own skilled men for wells. 

86. Q. (ilfr. Bajaratna Ifdi/r.)— Arc remissions only 
granted in years of drought P — ^Bemissions are granted when 
th..* orup fails for any cause for which the cultivator is not 
responsible. 

87. Q. Every year it is granted P It is to be expected 
every year P — o. 1 1 is not expected ; out of a whole taluka 
you will not get a single application. 

88. Q. Do you giant remission for a 2*anna or a 4*anna 
crop P— If the value of the crop is less than double the 
assessment, remission is given. 

89. Q. Yon have no sort of classification? — No. 

90. Q. The ■ value is double the assessment P — Yes, 
Then Government takes one share and the zamindar takes 
the other two shares. 

91. Q. Is the remission limited to a tract or to indivi- 
dnal fields?— The individnal field. 

' 92. Q. Even though the surrounding fields may have 
less?— Yes. They wunld then be entitled to remission also. 
It used not to be so. The remission rules are absolutely 
the result of long experience. 

93. Q. In statement E mention is made of " wells in- 
dependent of canals"? — They are said to be so; 1 'say 
they are not. 

94. Q. I suppose all these well-lands are commanded by 
the canal; they might get a canal supply? — 1 should say 
a very large number could. 

95. Q. If canal water is used for one month and well 
water for the remaining period, do yon charge P — Wo charge 
the ordinary rate. Wo generally charge the lift kharif 
rate. 

96. Q. What would be charged if a field got assistance 
from a supply which belonged to Government r— We should 
charge according to the description of supply received, t.e., 
no more unless snob supply was superior, as, for instance, 
rahi lift from a canal. 

97. Q. Are these well-lands assessed independent of the 
ciinal ?— In those ooses where they are independent of the 
canal wo still examine to see what the canal supply might . 
be. 

98. Q. Have you any information as to the number of 
wells constructed during the last ten years with the aid of 
loans? — No. There have been very few. The people making 
wells don't care for loans. They are generally careful men 
and 1 don’t think they care to borrow. 

99. Q. You said if the procedure as regards takavi 
advances was simplified and loans promptly granted, there 
would be more apj^ications ? — ^ es. I am trying to simplify 
the procedure and have called for reports from all Collec- 
tors. Before the applicants get the mon^ into their hands 
there is great delay. 

100. ’ Q. Why don’t people take the loans ? — ^In the 
matter of takavi we are going along at a tremendous rate, 
as Beturn I (Revenue Statistics) will show, bnt the uncer- 
tainty as to grants forms a hindrance. Thus, in the 
financial year 1897-98, Government was nnable to give any 
grant to Sind. 

101. Q. Would the appointment of a specml officer for 
disbursing loans promote extension ? — That is a question 
like many others that I have been thinking about. I think 
it might, bnt the worst of it is that be would be wauted 
everywhere, and often all that is necessary is a very little 
inquiry. One proposal has been pnt forward, which afiecta 
takavi, i.e., on cerUun fixed days, the Mnkhtiarkar shonld be 
in the kaehari for the disposal of all personal applications or 
complaints, the fact being widely known. The takavi would 
then be given without any references to subordinates. The 
proposal is already known n as kaehari and there is 
no doubt that it would be an advantageous one. Sending 
a obeqne to the Uuzur Deputy Collector is simply ludicrous ; 
it doesn’t moke things one atom safer. 

102. Q. (Afr. HyiAam.)— Turning again to this ques- 
tion of fallows. I understand that when an estimate for a 
Canal is made, it is onstomaty to take -I of the area that 
will be brought under command as the area to be irrigated 

Sele. E. 


annually P— I think that is generally done. I shonld say 
that was the rule. I don’t think though there is a rigid 
rule to that effect. 

103. Q. Looking at the figures you have given to ns, it 
appears there are about 7-^ millions acres on the canals' and 
2f millions irrigated only. Is it considered necessary that 
there should be a fallow two years out of three to save the 
land fromexhanstfon? — ^That depends upon the water-supply 
and the owners of land you are dealing with. 

104. Q. If yon have very good land and plenty of 
water, there is no reason why you shonld not irrigate the 
same land eVety year ? — Yes. There are large areas in 
Sind cnltivatrd annually. Ordinarily rice is onltivat^ 
every year. 

105. Q. In some parts they give rice land a fallow ? — 
Yes. * 

106. Q. Is there room for increasing the irrigation in 
Sind, not by going into new tracts* but by cariying out im- 
provements on the existing canals ?— Yes, (o a very consider- 
able extent. 

107. Q. The -I rule would not apply ? — Yon would not 
get an exactly proportionate return by remodelling— say 
you doubled the area of supply. I don’t think yon would 
double the oultivation. 

108. Q. My point is this. To increase the total area in 
Sind, it is not necessary to take up new lauds or new terri- 
tory? —No, there is a good deal to be done on existing 
canals; the remodelling, apart from extensions, will lead 
to larger irrigation of the area commanded. 

^ 109. Q. One of our witnesses said the people were very 
right in some cases to abandon lift irrigation if they got flow 
lower down. Have you known any oases of that sort? — 1 
can give yon an instance of abandoning lift for flow in the 
lands adjoining the Jamrao, e.y., the Thndo Allahyar 
Talnka, the cnltivation of which is all under lift and the 
cultivators of which have been with difficulty kept from 
transferring their tenancy to the zamindars on the Jamrao. 

110. Q. The difference between the rates of lift and flow 
af pears to be very slight-? — Yes, I am not surprised at your 
saying that. 

111. Q. ’What is the di&rence ? — Here is a talnka with 
a lift rate of Bs. 2-12 and flow Bs. 3-8. In Snkknr, which is 
a very good taluka, the rates are— flow Bs. 4-4, lift Bs. 3-8. 
Bice is more of course. The difference varies. If we bad the 
population, the lift would be the best, because it does not 
render the soil water-logged, has better straw for cattle, 
and the people live in a happier way in their villages in the 
talnkos where there is Ifft irrigation. Every Bevenne 
officer will say that lift is better. 

112. Q- Have yon any idea what the cost of lift may be 
taken at ? — ^The snbjeot of the cost of lift has been dealt 
with at great length by different officers and is one regard- 
ing which I could submit statisticsrbnt not ^ve any definite 
figures off-hand. 

113. Q. 1 want to know whether yon can explain on 
what ouiisiderations the lift rates depend? — ^The lift is a ' 
very sure supply. It never fails and never varies. They 
don’t have troubles as regards flooding. 

114. Q. Yon don’t think it would be an advantage, as far 
as the people are conoemed, to convert lift irrigation into 
flow. You think they are better off as they are ? — Yes, I 
think so, bnt crops are raised with so much less trouble and 
lahoor under flow that limitation to lift would mean a great 
reduotion in the food supply. Moreover, it is only following 
ail economic law that people should go where they can raise 
thelargestareaof crop with the least labour, e.y., when the 
ground only needs to be scratched and the water to be 
turned on. ' 

115. Q. 'When the Bohri Canal was thrown out by the 
Irrigation Committee of 1892, were you on that? — ^No. 

' 116. Q. One of the arguments in favour of the project 
was that it would give flow irrigation P — Yes. 

117. Q. I think all the new project substituted for it 
will not give flow? — It is rather a diffienlt thing to say, for 
they are supposed to give a very considerable flow supply. 

I am very much inclined to donbt if they will give as much 
as is autioipated. I know lift areas where people can- 
not be got to take up the land, e.y., the Tando Allahyar 
Talnka. 

118. Q. Anything to do with the rules P — ^Nothing at 
all. It would not be wise to say one prefers lift to liow> 
Either is very good for the picduction of grain in tke 
country. 


Mr. E. 
■ Giles. 
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no. Q,. If a wolr woro mndo nt Suklciir, it would ro* 
open qnoslion of Iho Rohri Oannl P— Ocrlninly. If Uio. 
iroir whs po»ibIo, nbont whioli I know nothing, it would bo ' 

■ magnificent in its results. In tho first nlftoo, tbo wholo of 
the Ehairpur State could bo irrigated, tlioii you ootho down 
to the Hyderabad district with its high lift lands whioh 
would nil bo irrigated by flow. Tho Dnd and tho Nnsrat 
Canals would bo abandoned of course as independent 
canals. 

120. Q. Tho statomonts wo linvo had regarding tho weir 
deal mostly with tho right bank. As regards tho oilcct on 
the loft bank, wo have not had any opinions P— You can get 
tho whole matter from Mr. Joyner’s report. 

121. Q. Is colonisation now proceeding on tho Jam* 
raoP — I am just goiqg out to sco about it. None is pro* 
ooeding at this moment. 

122. .Q. Why P— Because thoro have been dlflionUics 
about tho supply, and tlic Colonieation OlBocr, Mr. Itobcrlson, 
wrote in and said lie thought wo had better not go on with 
tho colonisation until tho sncooss of tlio canal was more sure, 

■ beoauso if those colonists saw any doficicnoy tlicy arc apt to 

pock their goods and go homo. Tho firsts miles has silted 
ngooik gpostViToug'h n Tory bad hilt ol sandy 

country. Unt that, in tho opinion of tho Engineers, was to 
bo oxpeoted and will gradually right itself. Then whore wo 
can we will begin colonisation ogain. 

128. Q, Yon nro now marking time P — Yes. 

124. Q. How many colonists liaro* yon P — 20 yoomen, 
110 poniianta. 

125. Q. The irrigation that has been recorded has been 
mostly by tho existing poopio P — Yes. To tho local people 
we have given largo areas of land. 

120. Q. Tho colonists all camo from tho Punjab P — Yes. 

127. Q. Has tho question of rates on ja^fir lands over 
been discussed P — Tho question of hakaho bus been disoussed 
as to what tho rate should bo, and it has been dofinitely 
fixed for Eelat at Bs. 1*8 per aoro. 

128. Q. Is thcra any other case except that of KolatP — 
Yes, aajagir lands in 8ind irrigated by Government canals 
the rate on which varies from 10 annas to C annas per aero 
acoording as the cultivation is ‘ rice,' ' flow ’ or * lift.’ 


120. Q. One rupee is wiint a uimlndar generally takes as 
hakaho when ho clears a caiial. , ' 

130. (1. And ho takes a shiirc borides P— No, he takes 
nothing inoro for cost of clearance. 

131. Q. There are some privato channels on the Enlell P 

— ^Ycs. ■ • 

132. Q. JfGovornmont mode tho distributary channels, 
water would bo economised P— Yes. but it sbohid be 
remombered that tho canals had for tho most part existed 
prior to Ooveriimont taking possc'Bion of them, and that 
they had n vast net-work of privato channels, i.e,, distribn- 
tnnes from them whioh it would takoan immense sum to 
romnko or remodel, and merely to build tho sluices on their 
mmiths means Inkhs of rupees. 

138. Q. In many places tho water-courses ran parallel 
to each other, so that each man may havo his own channel ; 
that Irada to waste of water P— Yes, but tbo people object to 
being shareholders and insist on their right to separale 
olianncls. But in tho Hydombnd district, whore the old 
Inundation Canals arc very bad and tho l•tea^lDces arc heavy, 
the people would gladly hnro thoir channels cleared by 
Oovcrninont. A very curious thing which I may mention. 
• ns regards tho irrigation in Sind is, that nndor tho Irriga- 
tion Aot the sluices ore tho property of Government which 
tho poo|ilo used to he made to make. Even now wo tiy to 
get them to pay part, usually half of tbo cost. Properly 
speaking, the onus is on Government. Tho policy, however, 
is to leave things to work on as they best can on all existing 
canals. 

134. Q. What do tho siniees cost P— Anything from 200 
to 1,000 rnpers. If yon put nil these siniees indirect 
charge of the irrigation anSordiDates, it wotdd mean an 
enormous increase of establishment. It seems better to 
wateb the now system on Ibc Jammo and see how it works 
and then on that experience improve. When canals are 
Tomodolicd all tho sluices nro provided by Government. 

135. Q. From whntl have heard tho. colonists are not 
very satisfied. Why are they only brought from the 
Punjab P — That is the offeet of the Chenab. Onr colonist 
oilicor went to tho Chenab and studied tho work there and 
so sought his colonists from the Punjab. 


Tho Honourable Mr. P. S. P. Lbit, C.S.I., 1.0,8., Commissioner, Northem Division. 


{Ahmadahad, 6th JDecemher 1901.) 
Nolo hy ipilnus. 


The province of Gujerat has for tho most part been 
formed by alluvion — a process 
J “1® whioh is still going on. An arm 

® ^ ’ of tho sea whioh once separated it 

from Kathiawar and is now ropresoiitod by tho Ban of 
Ciitoh and the chain of lagoons Imown as tho y nal " has 
been filled np within comparatively ' recent times. The 
effect has been to silt up the lower conreos of tho rivers 
of 'that region so completely that instead _o£ reaching tho 
sea ^y spread out over the country forming water-logged 
tracts with the usual acoompaniment of saline efflorescence. 
Such bee been the fate of the Banaa whioh onoe^en^ptied 
itself into tho Ran of Cutob, of the Utavli, tho Bilki, the 
Bha'dar, tho Bodh river in Sanand Talnlta and others of 
small size. The same process i8,^if I am not mietakenj 
going on all doom the coast of Gnjerat os far as tho Tapti 
clogging the drainage of tho country. The whole Gulf of 
Cambay is being filled lip'' with shoals, leaving only a 
narrow and devious water-way, as may be seen on any 
chart. The Matar .Talnka, once thoroughly drained by 
the Watrak and .the Sabarmati,.is now so obvioudy dete- 
rioraiing .that Government have had to make one reduc- 
tion in the assessment arid, will soon have to make another. 
The town of Cainbay,' once upon the hank' of the Mahi, is 
now removed from it by several miles of allnwel bank. 
There are water-logged areas in ' Broach distiiote noith 
and south of the Nerbndda and in the Olpad Talu^ of 
Surat. At tho same time the popular voice is unanimous 
that in the rivers that command these areas the volume of 
water is'much less and the beds higher than they were 
within the memory of living men. 


,2. If the above impreesion ie oorreot, it seems likely th^ 
the successive rivers from north to south, beginning with 
'the Bhogawa 'and' Sabarmati, 'will silt themselves up and 
stagnate over the country, or find themselves other courses. 


In my opinion the subject should bo thoroughly examined 
and reported on by an expert Engineer, so' that' broadly- 
conceived measures may be taken to prevent the deteriora- 
tion that has begun. 

3. Irrigation by Canal.— This ie not everywhere possible, 

, and wbora possible it .is not 

Canals. always suitable. In the sonthern 

half of Surat distriot it is not needed, because, with a 
heavy, and generally constant rainfall ond'd retentive soil, 
a second crop (leguminous) is grown after rice without' any 
artificial watering. North or the Tapti the soil becomes ' 
black and is devoted to cotton, which is not picked until 
the cold weather is over. It is said that watering makes 
it' run to 'wood and leaves, but however that may be, the 
extra cost would iiot be roeonped at present prices. Nor is 
there anything to take its place. The peo^e would o'er- 
tainly not take canal water in the black eoil cbnntiy be- 
tween tha Tapti end Mahi rivers, or in the west of the 
Ahmadahad distriot. It would also be euperflnoue in laud 
BOTeientive of moisture.- In tbo sandy soil of Farentij 
Taluke, again, the Hatbmati Canal has been a failure, 
because among other reasons the loss in the channel by 
percolation is enormous -and because the rioe beds will 
not bold water without great wastage. 

4. The only tracts where canal supply would be welcomed 

by tbo. c.i;% fob rm fieJIda, tba sand, boiiag 

mixed more less with- loam. In many villages on the 
Kbari system the- soil is so light that it would idmost 
never support a rice crop to the end without the artifidel 
supply. Even in other more retentive soils the latter rain 
foils in two'or three years out of five; but if water could be 
guaranteed through the 'cold weather, a racond crop of 
barley or wheat could be secured (provided there was 
manure), 'Whether the riee needed watering or not. 'fhe 
-value of - a canal reaches its climax in those rillages where 
the wells are salt, ... 
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6. Aliliougl) ciinnl irrigation is not, ns n rule, suited to 
Gnjomt, 1 shuntd nut oppose certain \rcll*considcrcd 
soliemcs. Objections are: (1) the great dilTicalty of 
securing a supply vrhich mnj bo depended on in years of 
scanty r.iiufall, i.c., in the years •wben it is most wanted ; 
(2) the danger tbiit projects rany bo adopted ns wora those 
of tiio Untlimnli and the Tnpli cnnnts on engineering 
intbcr than on ngrieultu'nl considerations ; (S) the temp- 
tation to the enltiratoTS when water is brouslit to them 
without eiTort to orcroro]) their land and to orerflood it. 
On all these points and on others, welts hnvo the ndmn> 
tage. On the other hand, there are tracts where, though 
the land is good and the cnltirntors intelligent, many of 
the noils are brachish. In those tracts n ennnl scheme 
might ho considered if otherwise fensihle, if n supply Ciin 
bo assured and if the soil is suited to rice cultivation which 
is and will long bo the chief crop in Gujerat to need irriga- 
tion. 

6. It is for the rice crop alone that the sytlem of im* 

, . , , oafionfanitrinGnjeratoamc'inlo 

Irrigation anVi. existence. They have come dorm 

from Native ntlc. Their necessity is hasN on the fact that 
in probably 3 years out of 6 the yc.trly rninfnll snlliees for 
sowing, tnnsplnnting and bringing tbo plants forward, 
bnt fails nt the last when water is needed to mature them. 
They are sometimes nothing but basins in tbo corners of 
fields which conserve the early min to be paid ont some 
weeks later, llicy then run dry, whether largo or small, 
for they arc not dug deep. Thoir bed should bo higher than 
tbo surrounding country to allow the water to run on to 
the fields by gravitation. It follows ns of course that they 
arc of no use for watering rahi erouii, though they are often 
the menus of saving n most valuable outturn of rice. It 
may bo mentioned here that the “ knmod ” rice grown 
in Northern Go jerat commands the lop ptieo io tbo market, 
being the only sort the wealthy ebtrsrs will eat. Sneecssiro 
good craps wonld probably pay tbo cullivutor better than 
sugarcane. 

1, The particulars of these irrigation tanks will bo before 
the Commission, ns also the declarations of the bigho-t 
authorities ibnl Government is bound in honesty to keep 
them in repair in return for the special watcr*mtc which 
forma part of the assessment. They have not l)ccii repaired, 
ns they should he, tor reasons the Public IVorks Depart- 
ment will explain. I hove only to suggest that the pre- 
fcrcncc given to people who contribato iO per cent, of tho 
cost should be abrogated. This would leave the Fublio 
Works Depriment entirely free to tnko up systomatically 
groups of tanks year by year, which would tend to eco- 
nomy and thoroughness. 

8. It has not been the practice to give remissions of 
land revenue when thcie works fail. They should bo given 
with referonee to tho general area-estimate of crops, but 
not with roferenco to the water as distinguished from tho 
soil. For if the crop fails, the whole fails and a remission 
of the wntcr>rato only, retaiuing the soil rate, will not meet 
the case. Tho division between the two heads is made in 
the survey records, bnt difforantly in every district, and 
there would be room for difference of opinion as to tbo 
correctness of the adjustment. I am myself of opinion 
that, as a rule, enough is not credited to water. 

0. Tho repair and construolion of such works, if not 
undertaken by a private landholder, concern tho Imperial 
land' revenno only, and are altogether ontside tho sphere of 
District Boards. When expenditure is incurred by tbo 
Fnblio Works Department on an irrigation tank which is 
also a village tank used by the people for drinking, bathing, 
or watering cattle, etc., it is tho practice in this division 
to get a contribution from tho District Bunrd. If private 
landholders wished to undortako work of this kind on 
theirown land, they could readily obtain tahavi for it, but 
they never do. 

- 10. I do not agree that a good deep village lanh snob 
as was dug in largo nnmbers in 
gc anks. rcccnt famine time is useless even 

although not nsod at all for direct irrigation. In oldon 
times it was ono of the first boaefaotions that occurred to 
the man of means who wished to spend his money for tbo 
pnblio good. A sheet of fresh water whioh holds oat 
through the year is a centre of health and sweetness. It 
humidifies tho atmosphere. It is a means of elcanlinoss to 
man and boast. Above all, it permeates to all tlio wells 
within -its influence and corrects thoir braokishness if it 
exists. Bomnrktthle instances of this could be adduced. 
On the whole, 1 am of opinion that in arid, saltish tracts 
there is no more beneficial form of &mine labour posaiblo 
than sinking a well-planned tank for storing rain water. 


11. Similar to these are water pounds in rivers where 

. ... . owing to rooky beds they can be 

mpottn ng river water. made ivithont groat expense. In 

the river Wnnki, south of Buisar (Snrat district), theB., B. 
and G. I. Itailway Company made some ^ears a^ a 
masonry bund with a slniee in order to provide a supply 
for their station near at' hand. Tho result is a permanent 
store of water which is a delight to the oye. By satnrat- 
ing tho adjacent country and also by means of dekudis it 
has changed n limited area into a perennial garden. Hlany 
such bunds and slnices would he possible in the small 
rooky rivers of that part of Snrat district, and also, I should 
think, in tho upper oonrses of the Mahi and other rivers. 
They would pnibahly not bo remunerative to Government 
nt first lor several reasons, hut they ought not to cost mnch 
on well^sclcclcd sites, lind they would ennsorve in the most 
beneficial form masses of water whioh ■ now run off useless. 
Tbo people wonld slowly learn to take full advantage of 
tbem. 

12. A modern form of entorprizo is the erection of 

Stcampamps on riven. irrigational steam pumps on 

rirer baoki. 1 know of four on 
tbo Sabarmnti and ono on tho Watrak, and tberc may be 
others. The water is generally snpplied to tho cultivators 
in return for a half share of not crop. These undertakings' 
should bo encouraged by Government by imposing ronson- 
nblo and unifnrm conditions, and tho possibility of their 
great extenston shonld bo homo in mind when framing 
such sohemes ns tho Sabarmnti Canal. 

IS. First, however, in the list of irrigational methods in 
Gnjcrnt must ho placed wells 
eottslrueted by the people them- 
selves. Tile faet that a cultivator is willing to take the 
nsk ond trouble of making the well and of drawing the 
water is a security that he has the means to make it a 
success, — ^tho knowledge, tho energy, the appliances and tho 
manure! The canal and tho gravitation tmk made by 
Government goarantcc none of these things. In restriot- 
ing both tho number of wells and the amount of water 
daily supplied to the land tbo co-operation of the cultivators 
nets ns_ on automatic check on over-irrigation which does 
not exist when water is brought without consulting them 
and laid on their fields without any effort on their part. 
Consequently when subsoil water is sweet, plentiful and nt 
n workable distance from tho surface, nothing more is 
advisable thari to encourage tho cultivators by easy grants 
of fal-ari to dig wells. Unfortunately these conditions are 
often absent. 

14. I think tho interest on works of improvement as dls- 

tinct from mere ''agricultural 

Tefarf-lntcrcsl. .. g 

cent., I.c., 4 annas per month. Whatever may be the case 
in some other parts of India, it is eertain that in most of 
Gnjorat in ordinary times tho soteear will lend for n sonnd 
improvement, such n» a well, nt 8 annns per month, i.c., 

0 per cent, ^er annum plus u small commission on" open- 
kis bag, ’ On loans for seed, buying cattle, subsistence 
of the^ cultivator, ^ etc., he will of course demand more, and 
there is not tho slighcst reason why Government shonld 
not do so also and keep to their present rate. 

15. I do not tldnk tho method of distributing tahavi for _ 

Tatan— Promptltnde la dls- permanent irrigational works needs 
trtbotioD. (jny further simplification. Small 

loans for kaehcha wells and for seed, etc., do not come vrith- 
in the scope of this discussion and shonld not, in my opioion, 
bo given at all by Govercuiont except (1) in time of mmine, 
or (2) to backward races whom it is desired to free from serf- 
dom to tho sowcar. It may ho well that the ofiBoer distri- 
bttting for these purposes shonld be able to carry money 
with mm on tour and pay it out without any oironmloention. 
But in this division the prootice for larger loans is for the 
applicant to present himself onoo before the Mamlatdar to 
ask for the money and again after the report by the " Vil- 
lage Fanohayat ’’ to receive it. These visits to the talnka 
head-quarters are not regarded by the people as in any 
sense a hardship nud are or positive advantage as marking 
the gravity of the transaetioa. A man who really means 
to make a well will give himself much more tronhle than 
kk&t to vtAsrsvew ttiu \wvak.yDi®.k«s thbraiawn, ta,wken 
need be, tho sowcar. 

16. Heroin lies tho ornx of the tahavi system. The can- 

Ibteri-stTictness oi re- tlons landholder is unwilling to 

coveir. make himself liable to yearly 

payments whioh he knows will he enforced with regularity, 
even, for all he knows, io the forfeiture of his lands. It is 
not merely the ohanoe of a bad year for he may hope for 
lenience on aoconni of that. -U a death- or marriage takes 


Mr.F.S. 

F,-LelyV 
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liliice in liis iiouso and swoops .oJt nil liis I'ondy iiiunu 3 ri llio 
"sowcar will make nllbwanoo, bui nol so Oovcrninont. Honoo 
ho hosllates. On iuoro than ono oconsioii I havo lately boon 
told by fillngOTS that beforo taking largo sums to build wrlls 
they intend waiting to sco how it fares with those who 
borrowed from Government during tho famino. Tlio 
difficulty is not an easy ono to meet, for of course n loan for 
a romnnorative worlc must bo rooovorod on busincss-liko 
terms, and any attempt through tlio vlllago officers to take 
acoount, ns a sotocar does, of a man’s private oirounistanocs 
would only result in unbridled oormption. A general 
oonoossion, I would suggosty is tho rocot^ory by easier 
instalments than bavo hitliorto boon nsnal. The life of a 
well being from 60 to 100 years or more, there is no reason 
why ropaymont should not be sproad over 20 years or more. 
This would not bo folt by a vigorous man. The smnllnoss 
and the deHnitonoss of the demands combined with froodom 
from dunning botween-timos 'would bo realized by all as 
great advantages. 

17. The worst contingency of all is that the woll, being 

ablavi-kkoi totallcsa. “"y 

Only yesterday I mot a man 

in Sahijpnr (Dholka Tahika) who by nil accounts spent 
and lost its. 500 in this way lost year. Hu had called 
in a Brahmin "Joshi" of local repute who professed to 
Gnd water with wnnd and inoantotions, but only stioeccded 
in finding salt water. This morning I saw a woll (in tho 
Kaira district) which had first of all been dug and stcinod 
to tho depth of 20 oubits, giving sweet water. Tho supply 
ran short and digging was oontiiincd with tho usual wooden 
ring, 10 cubits at a time, until a plentiful spring wos 
reached at about 50 cubits from surfiioo of ground. This 
was good to tho taste, but after a year's triol turned out to 
be “ohopdn,” that is, its effect wiis to bind the soil together 
like glue and eventually stop oil growth. Tho result is 
that tho well on which nearly Ks. 1,000 has been spent lies 
unused and useless. The unfortunate owner told me with 
tears in his eyes that ho had borrowed all the money In 
1964 (A.D, 1897-98) from a sotecar at 6 per cent, and had 
nothing to show for bis entorprizo but the debt. Many 
wells, especially .in fnvonrod tracts, give a sweet and full 
supply at 20 or 40 feet from surface. Some give none at 
all witliin n reasonable doj^th. Some are salt from tho 
beginning. Some ate sufficiently sweet for one watering 
but not fur more, and these are of some use for rice cultiva- 
tion. Some ore good for one season and then must lie unused 
for two or three. Some most disappointing of all are sweet 
for a year or two and then gradually turn salt. 

18. Tho question is, can the people be assisted to meet 
these frealm of fortune P The use of boring tools (Shaeda) 
good down to 30 feet or so is known to the people in many 
parts, and two or three are being placed at Government 
espense this year in various talukas for free loan. 1 am 
not, however, sanguine of much result. Either they will 
not find favour for want of expert direction, or being 
roughly and carelessly used they will soon get broken. 
Private blacksmiths have already begun to supply them on 
daily hire, and in ordinary times it would seem better not 
to interfere in the business. The use of these shallow- 
boring tools will not, however, always or often prevent loss, 
for permanent sweet-water' is not. often struck 'within 30 
feet, and in most soils the steining has to he put in before 
that depth is reached. 1 notice below the suggestion that 
detper bonng under trained men should be canied on in 
tracts where the upper water-bearing strate are salt, and it 
might be arranged that these parties may bore in the land 
of any holder who is willing to pay the whole or, say, the 
half of tlieir expenses, or, better still, a fixed fee. Gases in 
which the water is not salt but “ohopdu ” are much more 
rare. At present the oaltivatbf has to wait for a round of 
seasons before he can detect the fiinlt. The Agricnltnral 
Department shoidd'ha've at its service a laboratory where all 
snoh points can be settled at once for a small fee. Few of the 
people wonld resort to it at first, for they wonld have little 
trust in its verdict. The sooner a beginning is made the 
sooner euoh agencies will justify themselves. With the 
spread of education leafiets to inform the cultivator what is 
being done and what is possible^ to him would be useful. 

' Ultimately he would only have to get a boring made, deep 

or shallow, ns may be' indicated by the geiieiul water level 
of the country and get a-sample tested both for merits and 
defects, though even then he wonld have to take the risk of 
the water subsequently turning salt. 

19; It has' been suggested that remission of taJeavi should 
ibtari— UemlEsidn in case he given in every case of failure, 
of failare. -There is much to be said for this 

proposal, but also many objections. It would lead to 
. paany and varied attempts at mud which, could only be 


guarded against by ill oroiigb inquiries wliiob Ibe already 
overburdened staff have little lime lo make. Tho Collcolor 
miglit'bo given newer. to make remissions in hard eases, but 
yiis half arid bnlf solution would rilao bo objectionable. A 
definite promise on whicli a claim ean bo based is necessary 
te produce full effect and also to ozclado favouritism and 
intrigue. On tlio whole, I do nut sco how Government 
can aafidy fake n^on their shoulders tho risk of failure and 
am not very sure it would bo desirable to do seif they could. 
I would prefer to minimize the risk by oxiiedients noted 
above and below ^paragraphs 18 and 21. 


20. It lias been suggested that Government should go 
Coniirnetlon of trolls b; still farther than this and nndcr- 
Oovornment. ngoacy, {oke flic construction of Wells on 

a whnlosalo scale. I am entirely opposed to this. It wonld 
bo a serions advance on a wrong line— tho lino of doing 
for tho people wliat they can do for themselves. If wo build 
lliolr wells, wc may as well build their houses. An experi- 
enced onitivator^ can judge better tlian any Government 
agoiioy whether it will pay or not to make a woll in a parli- 
onlar field. If he undertakes the risk and trouble, it is the 
best gtiriranteo wo citn got that the po.<>ilion is suitable,' i.e., 
near tho village, that^ the soil is snitable, that mnnnro is 
available, that water is likely to bo strack. He is much more 
likely to bc^riglit on those points than a Government officer 
whoso only iniorest in tho matter is to show a rctnrn of 
wnrk oxconted. Granting, however, for the moment that tho 
latter is as good a judge ns the former, tho next question 
will be, who is to pay for tho work P If Government is to 
pay, every ono will want the free gift and havo an equal 
right to it, and very few will be able to get it. Those would 
have to be cxclndori whoso subsoil water- was indiffierent or 
who could not use a well for want of mnnnre or would not 
for laziness (there are many snob). In the weeding out of 
such holders bribery wimid bo rampant ; but even if they 
woro fairly eliininaied, it cannot bo seriously oontended that 
the remaining lucky ones should bo supplied with a well at the 
expense of the State. Yet tho cost oonid not bo charged on 
them oitber in lump or by enhancement of the assc-xsinent at 
tho expiry of tho gnamntced term witbont their consent, and 
no man in his senses would give his consent to have his 
work done by tho Publie works Department. Not only 
would it be twice ns expensive as if done by Iiimtrif, but no 
man wonld willingly bring about his place a gang of snbor- 
dinato officials with tlieir impertinent swagger ana bard-and- 
fiist rhies when bo could got the work done by his own people 
whoso interest it would be to conoiliate him and meet 'bis 
wishes. The number of wells already in the country that 
lie nnnssd is remarkable, either becansc of the badness of 
the water or beoanse of the laziness of tho owner or his want 
of moans in tho shape of tackle, bnllooks, manure, depen- 
dtmts to help, wotohmon to protcot the viUnable crop. Tho 
result of a system of Government well-digging wonld probably 
bo to greatly inore.'iso these nnfmitFul assets. “ Three aores 
and a cow ” may be tho ideal of rnstic prosperity in England, 
but " three ucres and a woll ” is by no' means iis equivalent 
in India, though popular writers often argue as if it was. 


21. There are fruots where the surrace water is sweet 

• . , and sranty, but wliere the people 

Deop UoriDB. jj account go deeper from' 

a well-grounded fear of striking oU brackish springs. In 
others there is not even an upper supply of sweet waW. As 
things at present stand, unless there is an adjacent river, 
there is nothing possible in snoh tracts except perhaps a canal 
like that proposed from the Saliarmati. Tiiere are, however, 
indications which give some hope that in places deeper water 
still free from sale, with a head upon it, may be strnok by 
deep boring which should be systematically undertaken. 
In Broach town there is a well -in which from a depth 
of more than 100 feet the water rises of itself to 
above tho river level. In 'V’iramgam town, if -my local 
informants are coircot, a pipe was driven down below the 
braohish water, and after it had tapped a lower and sweet, 
spring was broken, but a jet of sweet water siitl wells hp 
2 or 3 feet above the top end of the^ pipe. It was in this 
line of oountry that Mr. Giiesb^h recommended , trial 
horiiige for an artesian wMl. Deep boring parties for 
speoial areas should be organized, each under a supervisor 
who should be a skilled meohanie. They should ^operate 
wherever tho general results are likely to be. most instruc- 
tive, but they should be free to bore in a private holder s, 
land on terms as suggested above. 

22. It is not irrelevant to menrion that in this province 

„ at all events the beneficial results 

Mannre. - of irrigation depend directly on ■ 

supply of manure. In.the best vfllages that is the real 

■ check on the increase of -wells, for no. shrewd oulfavator will 

spend money upon water unless he can make sure - of keep- 
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!ng np tlio fertiUty of lil* land. ^ It is sniprising liow liltlo 
has been done to le.ad the cuUivator to exoroiso economy 
and resonreo in this matter. The need has become greater 
than CTor here since the famine rcdnccil the cattle by 70 per 
cent. Mr. P. K. Subbiab’s note on “DifToront systems of 
bousing cattle and conserving mannro ” published as an 
“ Agricultural Ledger ’* is being translatca into Gnjorati 


and, if approved by Government, should be eircnlatcd to F. g. 
every village. There are few now whioh do npt contain some _p, 'heiv 

cultivators who can read and write, and much good might be ' r * 

done Jiy the dhseuiinntion of useful ngrionltnral ihmrma- 
tion in vernacular leaflets. That, however, is wandering 
beyond the scope nf this note. 


1. (J. (7'^e PresWenf.) — How long have yon been Com- 
missioner of iho Northern Division P— About 6 years. 

2. Q. "Wero you here all through the famine P — Tcs. 

S. Q. You have submitted a very interesting^ inomoran- 
dum. The opening par.agraph as regards the silting np of 
the mouths of these rivers reveals a very serious^ matter 
and one that should bo investigated ? — Yes, it is a very 
serious matter indeed, 

4. Q. Yon s.ay in paragraph 3 : “In the s.andy soil of 
Parautij Irinka tho Hathmati Canal has been a failure, 
Ivcanse, among other reasons, the loss in tho charnel by 
percolation is enormous and because tbc rieo bods will not 
bold water wUhonl great wastage "? — Y’es, the country is 
not suited to rice cultivation. 

5. Q. Is it not worth while using tho water for wheal 
and barley ?— Undoubtedly ; it is used, when they can 
get water in the cold weather. 

6. Q. I gather from the nolo sent in by Mr. Beale that 
measures have been taken to prevent the loss from the 
canal ; assuming that this is cITcetire, would the canal 
then be a success, if the ivnter did its full measure of 
work P — I should not like to speak definitely. Mr impret- 
siou is that the result has hem already to detcrinialc a 
good deal of the land by cflloicsccncc and tho general 
complaint of the villagers also is that the land is getting 
exhansted because their supply of mannro is not sufii- 
ciont ; tho water being brought to their doors tempts them 
to over-water and over-crop the fields. 

7. Q. Is the efflorescence on the increase P — Yes. 

6. Q. Bid it nut exist before the canals were started P 
—I cannot say ; U probably did. 

P. Q. Yon say In paragraph 4: "Tlie only tracts 
where a canal supply would be welcomed by the people arc 
adnnted for rice fields, the land being mixed more or less 
with loam.” Is there any part In Gnjornl answering to 
these conditions where it is likely that canal Irrigation can 
be introduced ? — ^'llint would be more or less the line the 
Saharmati Canal is aupixisid to hake ; whether it is desirable 
or not is a question : it would lend to the people growing 
n second crop that would be chiefly regulated by the supply 
of manure ; there is no doubt they would grow barley and 
wheat. 

10. Q. You say the canals arc broken reeds, for the water 
fails In time of need ; would it bo worth the cost to have a 
thorongh'snrvey made of the catchment basins to the north 
of this district, to sec whether it was possible to store 
water P— Yes, especially in the P.aneb Mahals. 

11. Q. The best plan would be to have the catchment 
basins cxbausiivcly examined P— Yes, c.*rtninly. 

12. Q. Wc wore assured that braokisli water was very 
good for barloy P — Yes, if it is not too brnckisb ; and it is 
not bad for wheal. 

13. Q. Mr. Mollison says it is to bo rceoinmcnded for. 
tobacco ? — Tcs, particular salts. 

14. Q. Yon aay in paragraph 7 ; “ I have only to suggest 
that preference given to people who contribute 10 per cent, 
of the cost sbunld be abrogated. This would Icavo the 
Poblie Works Department ontirely'frcc to take np systemii- 
tie.ally groups of tanks year by year whioh will tend to 
economy and tboronghness.*' I tbongbt that the Poblie 
Works Department, quite apart from this mlc, takes np any 
tank needing repaira? — A certain amount of expenditure 
goes on, and as those who pay 10 per cent, have the prefer- 
enee,'the others are more or less out of it. 

16. Q. It seems to me a little hard that if villages are 
mlliog to ooatribate a eharo that that mllinffoeea flioaM 
not bo taken ns an indication that their ncoessity is great 
and that preference should not be given to them ?— That 
simply means that they are ready to pay more than is doe 
from thorn rather than not get it at nil. 

IG. Q. Do yon think there is a moral obligation on the 
Slate to keep these tanks in order? — Yes. 

17. Q. I believe that when tho last Bovenne Settlement 
was made they wero in ench bad order that the settlement 
was made low in conseqnenoe. If the cultivator found ho 


could not irrigate from a tank and ho asked for a remission, 
would it bo given to himP — Yes, tho landholder often 
abstains from asking for a remission, believing that if be 
gets it, it will mean surrendering bis rights. 

18. Q. Wo heard that there are 1,200 tanks in Ahmad- 
abad P— Yes. 

19. Q. Wonld it be possible to fix a certain limit for tboso 
tbnt Govorament dcelines to repair and mako a remission if 
no repairs arc made P — That is already done. 

20. Q. And tbo assessment remitted? — Wo remit the 
assessment if wo arc asked to. 

21. Q. With reference to what yon say about sluices and 
bumfs in pitragrapli 11, this refers merely tonsing the broad 
ehatiae} of the tirorP — Yes. 

22 Q. C.in yon quote a case P —Yes, Colonel Prescott, 
who was a very exporieneed offleor here 30 or 40 years ago, 
strongly rceommended that a great deal might ho done on 
the river Sheri by making bumfs, but that is a point that 
requires very careful examination ; it is the common belief 
that the water is “cliopdu ” (creates a caky soil). 

23. Q. We wero told yesterday that soteears decline to 
lend money for the eonstrnctiun of wells P— I don’t at all 
believe that they won’t lend money fur wells in ordinary 
times. 

24. Q. It was said that the bania wonld not lend a largo 
sump— Tie wonld lend money if he was snro it was 
being properly used ; ns a matter of fact, no rayat can dig a 
well without help from the bouia unless ho gets takavi from 
Government. If n bania is satiafled that the money b 
going to bo properly spent, he will lend it. 

26. Q. I gather that yon do not think there ie any 
material ineonvcnienco caused by delays in granting 
advances? — No. 

2G. Q. Wo beard yesterday that tlicro was sometimes five 
and fix montlis’ delay P — That wonld be exceptional, I think. 
It depends upon the personality of tho officer coiicorned ; 
there need be no great delay. 

27. Q. Do yon think it would be n popular measure and 
an expedient ouo instead of giving advances, merely, to 
give the money and assess wet rates in fnturep— I should 
think it would bo accepted with reasonable anangemouts, 
but a man would sooner have the well his own property. 

28. Q. It would be his own property all the same P— As 
long ns there is nssessmrnt, be thinks it is likely to be 
increased. 

2d. Q. Yon suggest the rednolion of the rate of interest 
to 3 per cent. ; would it stimnlato the construction of wells 
largely if Government were to give it free of interest al- 
together P— Yes, I think it would. 

Q. As n famine protective measure P— Yes, I should 
think BO. 

31. Q. If it was given out on these terms for the next 
ton yean or something of that sort P— The Government 
made a similar ennoession on takavi advances during the 
time of famine and it was very mnoh appreciated. 

82. Q. The moral efiecl would be good P— Yes. 

33. Q. Yon think that one cannot go wrong in multiply- 
ing good wells P— Not if the people have the eonstrnotion in 
their own bands. 

34. Q. You sa^ in paragraph 16 : "A general concession 
I wonld suggest is to recover by easier instalments than have 
hitherto been nsaal'’ and that ‘'rep.ayment should be 
spread over 20 years or more.” I underhand' the law allows 
20 years P — I don’t think the practice is so. 

35. Q. What is the pwotice P — ^Tt depends upon the idio- 
^cracy of the Collector ; I think it ordinarily b not more 
than 10 to 12 years. 

36. Q. You on the whole recommend that remission on 
takavi should be given in every case of the failure of a 
well P — No, it is a very doubtful point. 

37. Q. Supposiogaman came to the Collector and applied’ 
for assistance in boring and it was given ; if that well 
turned out a failure, I suppose yon would help the man 
thenP — Yes. 
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S8> Q., On ilie vliole, what measarea on the part o£ 
Gorernmeut dcf jon think ndriaable to prolcot this province 
of Gnjerat and to make it more fit to withstand famine P— 
I don't think anything heroic is possible ; there nre many 
nsefnl minor measnres ; I shonid tlioronghlv prospect the 
Dohad Talnka of the Fanoh Mahals ; then I would ndrocato 
the construction of huvdB in rivers ; of oonrse tlio ancient 
syrtem of tanks for assisting rice cultivation should he kept 
in perfect order ; lastly, I should develop wells as freely as 
possible. ' 

39. Q. Turning to the question of relief in famine, what 
in the best form of work P — Digging, certainly. 

40. Q. Would you employ famine labour on small tanks P 
— ^Yes, because there is really nothing else. 

41. Q. We have heard in some places of long earthen 
dykes plsoed across the country to intercept the water ; 
would yon recommend that sort of work P — They would only 
be possible in certain localities, e.g., to intercept the flood 
water in the central and western parts of Ahinadnbad. I 
don’t think it would he possible on any large scale owing to 
the conformation of the country. 

42. Q. We Iiave had some evidence remrding the water* 
logging of certain districts and were told that in some places 
drains are looked upon with suspicion P — Undoubtedly a 
drain is a great boon in some years and a great curse in 
others. 

48. Q. We have heard the objection to a drain that it 
flows too fast and washes ofiT the good soil P— That is so.* 

44. Q. Do yon consider these drains a good form of 
famine-relief work P — Certainly, most excellent. 

45. Q. The famine work programme is got up, I under- 
stand, by the Executive Engineer in oonsultntioii with the 
Collectors ; does it come officially before yon P — ^Yes. 

46. Q. Is it being kept up pretty well in these parts P — 
Yes. I have a complete programme. 

47. Q. Is there any rule ; observed as regards half-yearly 
pr annual revision P— Yes, they are sent in annually to he 
revised, 

48. Q. {Mr, Sig'ham.)—Vt6 have heard a good deal about 
the drought in these parts, hut does it ever happen that land 
is damaged bv excessive floods P — Yes, before the great 
famine in 1899-1900 there was more damage by flood than 
by drought. 

49. Q. That is to say, rivers overflowing their hanks P — 
Yes, in 1876 the Sabarmati overflowed and did enormous 
damage, destroying valuable land. The country has not 
recover^ from it yet. 

60. Q. What was the effect of that flood P — It overlaid 
the good soil with sand. 

61. Q. Does it draw up the salt P — No, it does not lie 
long enough for that-; it runs over the country. 

62. Q. The only damage is the sand P — Yes. 

63. Q. If the country -is thoroughly saturated by a flood 
of that sort, does it have any effect on the wells P — A great 
many wells got thrown out of use; they got silted up. 

64. Q. They have not become saline P— No.' 

66. Q. Is there salt effiorescence P— Not that I am 
aware of ; the flood comes and goes very quickly. 

66. Q. In any proposal for putting weirs across the 
rivers these high floods wonid have to he considered p — 
TJndonhtedly. 

67. Q. In paragraph 6 you speak of the “ danger that 
projects may be adopted, as were those of the Hathmati 
and the Tapti Canals; on engineering rather than .agrioul- 
tnial considerations " P — ^Yes, I don't think from an a^- 
onltnral point of view the Tapti Canal is a veiy promising 
scheme. 

68. Q. Is it not now being reconsidered P — ^Not that 
I am aware of., 

69. Q. I think the Bombay Government was asked to 
consider the question ; yon have heard nothing about itP 
— No. 

60. Q. Am I to understand that on small or ' one man * 
tanks the water assessment has been taken offP — The 
Government does not take the initiative ; if the people 
apply on inquiry is made, and if they do not get water we 
remit the assessment; if they get a water-supply the 
assessment remains, even if Government have no intention 
of keeping them in repair. 


Q- ^ pnae it waB UcccBsary to employ relief laTwIir, 

would it bo fluitably employed on small tanks P — It mielit 
hut at most would not give very' much labour. " 

62. Q. I mean villsgo labour P— Yes, no doubt, many 
have boon repaired. , ‘ 

68. Q. Are they entered in the programme P— Yes, the 
small ones are clubbed together in'one item. 

64. Q. You say in paragraph 6 that tanka are. never in 
use for rdbi irrigation, because they nre very shallow and dry 
up at the time when water is wanted; if the tanks were - 
deepened so as to hold more water, would the people lift 
water ont'fofthe rdbi crops P — am afraid not ; some of the 
more enorgetio might. 

66. Q. The cost would he mors than they are willing to 
incurP— Yes. 

^ 66. Q. You say in paragraph 12 that steam pnmps on 
rivers shonid be encouraged by Government by imposing 
rearonahle^and nnlforni conditions ; is it necessary to impose 
any conditions at .all P — It is a matter in which .Govern- ' 
ment ns general landlord may impose some conditions. 

67. Q. Would Government have any ZoetM ttandi in im- 
posing conditions P— Yes, as proprietor of the water of the 
river. 

68. Q. The Government is not the exclusive owner of the 
river; isitP — I shonid say so. 

69. Q. As regards the Sabarmati Canal, yon don’t seem to 
he very strongly in favour of itP — No, I would only strongly, 
advocate it in a year when wa were very hard np when it 
might be worth trying. 

70. Q. Do yon not think it would have any protective 
valne P — ^1 doubt if the value would he commensurate with 
the cost. 

71. Q. (Mr. Ibbetson ^ — I gather that you don't agree 
with the opinion which has been expressed in the papers by 
some of the witnesses that famine is so rare in Gnjerat that 
it is not worth while spending money iib protect the Pro- 
vince P — ^No. 

72. Q. When was the last great famine P — ^In 1818. 

78. Q. How long have yon been in Gnjerat P—Thiirty 
years. 

74. Q. K^thin that 80 years has there been anything 
like severe distress or scarcity of any sort short of &mineP 
— No, there has never been sny need of relief works nn]^ 
the recent famine; there were a few works in the Fanoh 
Mahals in one year. 

76. Q. Can you tell ns anything of the period between. 
1813 and the time over which your experience extends ; any- 
thing about the previous 60 years P — I should not like you 
to take my information as exact, bnt there have been years 
of scarcity. 

76. Q. Was there no distress in 1877 P— Yes, there was ' 
local distress, in the district of Broach especially ; the crops 
failed looall.v owing to attacks of grass-hoppers ; it was a 
terrible year in the Deccan hut not in Gnjerat, and there 
was local famine about 16 years before that. 

77. Q. So that we have had three famines in the country 
owing to drought in which there has been no need for relief 
works in Gnjerat P — Y es. 

78. Q. Speaking of the Hathmati Canal, there seem to 
he two oomplaints— 

(1) the rice beds will not hold water; 

(2) the supply of manure is limited ; 

supposing it was possible to snhstitnte rdbi for rice, 
would not that meet both difficulties; rdbi requires less ^ 
water than rice P— I don’t think that anything practical is 
possible. The cultivator would never he induced to believe 
in it. He would have no confidence in the supply of water 
holding out for the rdbi. I think myself that it might be 
an advantage. 

. 79. Q, In regard to the moral obligation of Government, 
to clear the tanks, we were told yesterday that at the 
Mvision of settlement the state of repair, in which each 
tank was, was taken into account and the assessment was 
lowered in .consequence, and wo understood the argument to 
he that this removed the obligation of Government to 
clear the tanks ; do you agree with thot P— Yes, as regards 
land which received no water at the time of the revision of 
settlement. 
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SO. Qt If GoTcrntncni now eppuds money on tlicso {nnlts 
and mtorcs them to tbdr original condition, it might fairly 
tahp additional assessment on account of tlio improvement 
on the land already nsscssed P— If it gives a better supply. 

81. Q. Ton have said that if 100 acres aro under tbo tank 
the first land tosufTpr by the insnflioient supply is tbo inoro 
distant land wbicb loses it s irrigation altogotbcr, and that 
tbo assessment on this is reduced but not that on tbo 
nearer lands. The reduction is on tbo area irrigated, not on 
the quality of the supply P — Yes ; tbo result of clearing 
the tanks would bo to water the more distant lands wbicb 
should bo assessed again within the timo of settlement. 

82. Q. Have you bad many applications for a reduction 
of assessment on the grounds that tbo tank is out of repair 
and tbo supply of water insufficient P— Applications of that 
kind don’t come to mo, but ns Collector 1 romembar they 
used to come in. 

83. Q. Do yon think that tbo number of snob tanks 
bears a substantial proportion to tbo number of tanks 
which aro filled P — A went number of people don’t got 
water who bayo to pay for it ; tboy believe that tbo tanks 
will be repaired sooner or later, and that by obtaining a 
reduction of assessment they would surrender their rights 
to the water. 7bcrc is onotfaer re.’isan, and that is, that the 
wnter>ratc is included in the consolidated assessment, and 
they don’t realize that they pay for tbo water. 

81. Q. Intbce.ascof very small tanks, if Government 
has decided not to repair them and was prepared to remit 
tbo water assessment, would it bo possible to get the people to 
keep tbemP — It would be difficult to get them to eom> 
bine. 

85. Q. Seeing that Government is not prepared to do tbo 
work and that tno people cannot, would Local Boards bo a 
possible agency, tiup^sing Gorornment were to allow 
liocal Boaras to lake the wet assessment that may fairly 
be assessed on tbo land, and so nut them _ in funds, could 
not anything be done P— I should not advise It ; they aro 
tbo worst ngenoy yon could have. 

8G. Q. Yon don't hope much from them, even supposing 
that tbo money difficulty is got overP—No. I should !» 
inclined rather to trust to the agency of the people, 

87. Q. Do yon think the people might be indnesd fo 
make small tnnksP— Tbev might, but there would be a 
diffienit}’ in obtaining land tor the tanks. 

88. Q. You say in paragraph 8 : “ I am myself of opinion 
that, ss a rule, enough is not credited to water.” Do you 
know what tbo system of credit isP— It is a more survey 
question ; 1 don't think it is of much prnctie.'il account ; 
{be assessments arc consolidated ; tbo separate asjcssmont for 
water does not appear in village records. 

• 89. Q. Is it not important tlint Government should know 
exactly what it gains by tbo tanks P— Yes, I think it is 
generally undcT*CBtiinatcu. 

90. Q. IVhal is vonr opinion based^upou P— I understand 
tbo general principle is that tbo heavier the rainfall^ of tbo 
country the higher the water-rale ; in Konkon, I believe, the 
soil rate and wntcr-mto aro equal. Here, in Gujomt, wbero 
tboro is less rainfali, tbo water-rate is considorably less, as a 
rule, than" tbo soil rate. 

91. Q. Y'on think it shnuld bear a larger proportion P— 
Y’os, tbo amount credited to tbo water should correspond 
moro or less to the not produce of irrigated ns compared 
with that of dry lands. 

02. Q. Your opinion founded upon oxporicnco is that 
that is not the casoP — ^Ycs. 

95. Q. Do yon think tbo error is in tbo direction of 
crediting too little to water P — ^Ycs. 

91. Q. (afr.Jlf«ir-Jfacicnsf«.)—Thoscarcityorobund- 
aneo of rainfall I is not a Iccitironto ground for a higher 
rate?— Hot, if it is fully replaced by artificial watering; it 
does not matter to a man wbethor ho gets bis water from a 
tank or tbo heavens. I would credit as rnnob to the tanks 
in Ahmadabad as to tbo heavenly supply in the Eonkan. 

96. Q. (3fr. IbScfson.l—IVonld you extend the number 
of tanks largely f—No, 1 don’t think 1 sbonld : in proposing 
a snrvoy I bad in view storago tanks. I would not iuoroaso 

-''the number of irrigation tanks. 

90. Q. By irrigation tarikB you only refer to ono that 
holds enough water for rice P— Yes. 

97. Q. "Would you advocate largo' storage tanks P — Yes; 
where they are possible. 

98. Q. Do yon think they would pay — as a mere financial 
question P— They would not pay to begin with ; not in the 

Vos. IV. 


Panoh ^^abals certainly, as tbo people aro not acenstomedto 
irrigation ; they would soon learn it ; there is a groat market 
for rleo in tbo Panob Mahals. 

99. Q, (IZo Fresident .) — They might be carried on as 
famine relief works P— Yes. 

100. ^ Q. (H/r. Ibhelson.)— In Gnjerat have they had any 
npprcciablo cfTcct on tbo wells P — Yes. 

101. Q. Snob an effect ns to matorinlly increase their 
yield P— Yes. 

102. Q. Supposing Goveinment wore to make a large 
tank in a tract in which there wore wells, apart from tbo 
aetnal irrigation from tbo tank, would it exorcise a material 
offcot upon tbo prosperity of tbo tract through the wells P — 
Certainly; tanks sweeten the bmokish water of the wells 
in Qnjernt, and in this way do increase the prosperity of 
rortnin tracts. 

103. Q. IVonld not tbo tanks bo entitled to eome credit 
in consideration of that iinprovomont P — 1 am afraid that It 
would bo difficult to cstimato the amount ; there would be 
so many ebados of effect. 

lot. Q. It has never been done P — ^No. 

105. ^ As to wells, what estimate did you form of their 
protective value in the late famine ; how did tboy work P 
—As a mattor of fact, they wero very disappointing ; in the 
cold weather of the famine ycitr they were immensely 
extended, bnl tbo orops were very poor, owing, the people 
said, to the ground not having been rained upon. 

106. Q. Their protective value was not very great P — 
No. 

107. Q. Docs their supply decrease year by year in the 
ease of prolonged dronglitP— Yre. 

103- Q. Wero they very disappointing this year P — The 
rabi crop promises rather welt ; but ns the water-supply in 
the wells is much shorter, tbo area will be smaller. 

109. Q. On tbo whole, they do afford a substantial amount 
of protection P— Yes, espccinfly os regards fodder. 

110. Q. Apart from tbo taJeavi question, have you any 
snggestions to mnko ns to tbo means of stimulating the 
construotion of wells by Iho pooplo P— I don’t know of any 
means except tahavi. 

111. Q. As regards the mio of oxomption from assess- 
ment, 1 am anxtons to got your views; it is of great 
importnneo to know bow it works ; wo bavo been told that 
tiiopeopio themselves haven certain amount of want of 
confidence in it ; what is your cxpcrienco; do yon think that 
is so P— No, I should say not ; I don’t think the wbolo.of the 
population tborongbly nnderstanda the intentions of - Gov- 
ernment, but tboy arc gradually learning to understand. 

112. Q. Would a cultivator, who had made a well and 
whose rate was enhanced on oocount of a rise in prices, realize 
that the enhancement was not duo to the well P — Yes, I 
think so; bis neighbour who bad not made a well would 
alsa have his rote cubauced. 

113. Q. Do you think that, as a rule. Government does 
arrive at the one object of exemption — the stimulation of 
private cuterprisoP — Yes. 

114. Q. How long has this policy been ot work P— It was 
Icgitiiy cstablisKod oa the revision of tbo Code in 1836, 1 
think. 

115. Q. (ilfr. Jifuir-Miteiensie .) — ^Was it not working 
before that P— It was then made plain in chapter and verse ; 

I should bo inclined to date it from 1886. 

116. Q. (ilfr Ibhetson.'i — Do yon think the people’s 
knowledgo of the prinoiplo might dote &om 1886 — ^Yes. 

117. Q. Do you think the number of wells has increased 
much moro rapidly eince 1886 opart from &mine years P— 

I cannot any ono way or tbo other ; in any oose 16 years is 
a ebort timo. 

118. Q. Can yon tell ns any facts in support of your 
statement regarding the stimulation of private enterprise 
owing to exemption P — 1 cannot eay. I hove no etatistios, 

119. ‘ Q. As regards the effect on the ordinary rayat, do 
yon think that be would make a irell oa promise of per- 
manent exemption, when be would not make a well on 
promise of exemption for 80 or 40 years P — I think it • 
. would make a great deal of difference. 

• [Mr. Mnir-Mnokonzie read out figures relating to wells 
in Gnjerat and stated that from 1886-87 to 1896-97 there 
bad been a very small inorease.j 
' 120. Q. Now in regard to the question of recommending 

certain leniencies and liberalities in order to etimnlate 


Mr. F. S. 
F. Leljf. 
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iTie constraotion of wells, snch as the reduction of interest 
on loans and remission of advanocs, some of which yon 
yonrself suggest ; the cost of these must of course come 
out of the public purse. In Northern India we.can recom- 
mend them on the ground that, although for a time Govern- 
ment vdll lose money, still if extra wells are made after a 
period of exemption there will be a finaneial return in the. 
shape of enhancement of direct revenue ; in Bombay, where 
the exemption is permanent there is no sueh prospect ; 
whatever is given is lost for ever ; and except as regards the 
general prosperity of the country there is no financial re- 
turn P — No, there is a considerable return to the rayat, 
though not to Government, 

121, Q, If yon make the rayat a present of the interest 
on a loan of Bs, 1,000, you take it out of the pockets of the 
people of the rest of India, What I wish to point out is ' 
that in one ease yon get a return but not in the other, and 
that where the exemption is permanent it heeon)es more 
diSicnlt to support the measures of leniency which you re- 
commend, Take a province in which the term of exemption 
is limited, say, to 80 or 40 years ; would you have the. 
exemption permanent or would yon grant the more, favour- 
able terms as regards interest and remissio.ns ; which con- 
cession do you think would have the gi%ater eSeot in 
siamnlaling private enterprise P — Why not both P ■ 

122, Q, If yon could get both, the question is in which 
way we should be more likely to stimulate private interprise 
in snoh a province ; whether by the proposed measures of 
lenienoy' or by changing the SO or 40 years' exemption into 
a permanent exemption P — It would depend much on the 
view of the individual landholder. We might give him the 
choice between making his well with aid from Government 
liberally given with exemptions for a limited term, and 
making S without aid from Government with permanent 
exemption. 

123. Q. Do yon think a reduction from 5 to 3 per cent, 
interest on tdktni would actu^y induce a rarat to make 
wells P— I think it would be a strong inducement. 

124. Q. Would it induce him to make wdls when he 
would not ordinarily make them P — ^Yes. 

12B. Q. Tour well protects (not very effectually) 2 to 4 
acres in one year of drought out of 30 ; is it Worth the while 
of Government to purchase that amount of protection by re- 
mitting the interest on takavi loans for welIsP— rThe pro- 
tection in a famine year does not represent.the total benefit 
by any means. 

126. Q,. Yon think it would be worth while on the 
whole P— Yes. 

127. Q. You say in Gujerat a bania will lend money for 
wells at 6 per cent. P — Yes, to a good substantial rayat. 

128. Q. (Mr. Muir-Mackensie.) — Would he do it in 
any district P — It would be done in Surat. I don’t 'doubt 
it wonld be done in Broach ; I am speaking of pre-famine 
years ; the security here is more valuable than in the Deccan. 

129. Q. It is not restricted to the patadars P — It is re- 
stricted to a man of repute in the 'tillage. 

130. Q. To large ' land-holders P — Not necessarily; it 
would depend upon the character of the man. 

131. Q. Would a man holding not more than 10 acres 
have any chance P — If he is otherwise a man.of trhst, there 
wonld be no difiSonlty in his getting it ; aometimes a hania 
goes shares in the well. 

132. Q. (Mr. Ibbetton .) — Yon recommend recovery of 
loans by 20 ' instalments ; it has been proposed in some 
quarters to allow SOP — I think that wonld he too much. 

183. Q. Would not the risk of the well failing, or turn- 
ing salt or falling in be a substantial danger to Government 
if it increased the nnmher of annual instalments to 60 ; the 
longer the period of payment, the greater the lisksP — 1 
don’t think it would be worth while to prolong the agony 
beyond 20 years. 

134. Q. Yon lay considerable stress upon the rigidity of 
recovery; do your rules allow the postponement of instal- 
ments ?— "ycB. 

135. Q. Are the rules acted upon P— Yes, it mainly, de- 
pends upon the good word of the village accountant. _ 

186. Q. Can yon suggest any way in which this rigidity 
' could ho tempered P — Nothing, except by making the in- 
stalments so smtOl that they wonld not be felt. 

137. Q. We find complaints that the delay^in granting 
idkavi caused by inquiries as to solvency, etc., is one of the 
serious ohjeotious of onr system ; are such inquiries neces- 
sary seeing ihsi by law the loan is the first charge upon the 
land P— Yes, I think they are ; Government certainly liave 
the right to supersede the bania, hot I doubt it wonld he 
,wisoorjnst. 


■ 188. Q, You say that yon hesitate to reoommend a remis- 
sion whoro tho well falls in ; supposing wo only gave remis- 
sions where a' well was constmoted on a site approved by 
Government P — 1 don’t think that wonld work. . 

139. Q. Supposing that we had approved of a site after 
a trial boring and that tho well foiled P-^Then there would 
he good reasons for giving a remission, hut I think that 
would be extremely rare. 

140. Q. There is another suggestion that Government 
might only remit a portion of the advanoos P— -I should 
ohjeot to that, as there would he a question of how much it 
shorild be. 

141. Q, Does the absence of any tenancy right prevent 
tenants from making bunds, etc. P— The tenants don’t lay 
ont money on the land. 

142. Q. Would not the old owners do it P— If they are 
protected they do sometimes. 

143. Q. Yon don’t think thakthe absence of protection - 
operates so as to restriob extension P— No. 

144. Q. (Mr, Rajaratna ilfeffr.)— Jin reply to. B.,qnes- 
tion by Mr. Ibbetson, yon said that there was in the esse of 
most of the tanks a snrrender of assessment at the revised 
settlement and consequently the moral obligation on the 
part of Government to keep np these tanks has been re- 
moved or lessened ; so far as regards those lands which are . 
still assessed as wet, is any rednotion made in case the tank 
foils P— Upon appliostion of the holder inquiiy is mad^ 
and if the tank is found to hove failed, the assessment is 
proportionately redneed. 

145. Q. What amount has been spent on .the repair of 
tanks during the past 15 or 20 years P— I cannot tell yon. 

146. Q. The nnmher of wells in yonr division has not 
very largely increased P — No, 1 believe not. 

147. Q. Might it he due to the present complicated sys- 
tem of inquiry regarding loans P— It might be due to some 
extent to the complexities of the system, nnavoidably so, as 
we must be snre of some seenrity. I don’t sec why there 
should he any undne delay at all ; we are now beginning a 
new epoch in regard to takavi tor which there was no 
demand before the fomine; we onght to see a new de^ 
velopment dnring the next few years ; the system seems 
to be as simple . as It can very well he made ; a man asks 
for money, yon make a reference to the tillage officers and 
if the inquiry is satisfactory be gets it. 

148. Q. How long does it take P — ^It need not fake a 
month ; sometimes it is the man’s own fault ; people have a 
habit of going the last day and expecting the whtie thing, 
to be done in 24 honrs. 

149. Q. Yon said yon are not in fovonr of granting re- 
mission of takavi / if special eases are inquired into by 
Divisional Officer, wonld yon still refuse to grant a remis- _ 
sion if he is satisfied that there has been no fraud and that 
the rayat honestly spent the money P— I -have a horror of 
special oases myself. 

160. Q. Do von think the Ooileotor could make the in- 
quiry P— The Collector is a very hard worked man ; cases 
for speoial treatment would be very frequent onee tlmt was 
laid down. 

161. Q. At the end of paragraph 13 yon say "these con- 
ditions are often absent." Yon don’t refer to any diffionl- 
ties in fo^BniP— No. 

162. Q. With reference to what yon my in paragraph 16, 
is there at present anything to prevent 'an officer carrying 
the money and paying it on the spot P-^It is not a desinble 
thing to oatry large sums of money ahont on aooonnt.'of ' 
the fear of theft. 

153. Q. Is there anything in the present rules to prevent 
an officer doing so P— -No, except that there wonld be 
accounts difficulties. I don’t say they cannot be overcome. 

164. Q. Have there been many eases in which takavi, Or 
a portion of it, has been remitted owing to failnre of 
. wells P — ^Not that I am aware of. 

166. Q. Yon say in paragraph 20: ‘‘ The nnmbsr of wells 
already in the oonntiy that lie nnnsed is remarkable ’’ ; are 
there any ststistics'to show the number of wells nnnsed P— ^ 

I am not aware if there are any. 

166. Q. (Mr. Muir-Maekenzie.)—lsOieie any reason to 
believe that the water-loggpng whioh has been obrorved in 
‘ certain areas has been proceeding more rapidly fo fodent 
years P— That is my improssioD. I' cannot give any very 
definite gronnds for it. ■ ' 
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157. Q. In your lonp cxporicnoo of Qujcrat do yon know 
wLotkcT ihoro hti« bwn a lari:p extension of wntcr-loj- 
pinsr? — Yes, wo have liMrd n fTro-it deal more of it in 
reeeni yo-ira, fspecially in the Matnr Tuluioi. 

16S. < 3 . Yon attribute that to tho silling np of Iho 
rivers? — Yes, ehiefly Iho Sihannatt; it has become very 
nincli silled np dnriog tho p.v«l Cfleea years. 

16P. Q. 1 nnde:sl»nd from your memo, on the Ankle- 
shvar rtporl tii.al yon fear the’silt would beat all efforts to 
dr.ain it f—Yes. 

ICO. Q. Bnt do yon think that tho drains whieh have 
been made have not even temporarily inil5c»lrd Ihe evilf — 
I h.arc no doubt they hare temporarily mitigated Ihe evil. 

161. Q. Arc yon able to say whether it would bo a long 
lime before Uie effect of the drains would be neutralired f— 
It would 1*0 some time but not very long. 

162. Q. Have you seen any of these lands in which sur- 
face Soil* have l>cea injured by drains f —No. I hare hc,atd 
of them. 

163. Q. You cannot say whether the injury estenda over 
a large jiortion or the whole of the drain P — 1 cannot 
say. 

ICd. Q. Do you consider that the rayals are likely to lake 
up considerahle sums at ndranees on their joint respon* 
suiiliiy for the jinrivose cf digging tanks or improring old 
tanks'? -No, 1 have never fccu any signs of it. 

1C5. Q. You don’t think the people are good jtdgesas (0 
sites of t.anfc*P — No. 

ICC. Q. Wonld they make greater m!«talet than ns re- 
garJa Wells ?— They would be xsceh less exeusablc m»t.nkes. 

167. Q. I Ihoagbl you said they were good judges as re* 
gards wtltsf— Y«s they are good ju3gt«, hut not as good in 
(he matter of tatiks. 

ICS. Q. You s.ay in laragrapb fl ** the Mople would eer- 
. tainly not t.akc canal water in the black soil country I'etwoen 
the Taptl and the ilnhi rivem or in the west of the Ahmad* 
abad district. It would also be superfluous in hand to re* 
tentive of moisture.*' Would it be superfluous in a year 
of drought r— No; in tuch a year an this it would bo 
superfluous. 

ICfl. < 3 . What alsout IPfl?? ~0f eoni« that was differ* 
cut ; it would be sunerfleous this year when the cotton 
would liare done etcillenliy Ladi it nvl been for rats, 

170. Q. Would it not ray to rub*tltule rice for cot* 
ton eultiratioaf—l don't tfiiuk yon wiuld gain anything 
by that. 

171. Q. Does rice not pay Ivller than cotton F— It may; 
hut 1 don't thi.nk you would gain anyihing by substituting 
rice for rotten ; they are both valuable crops. 

172. Q. On Ibe other hand, there would be this advantage 
that canid water wonld be available in a year of extreme 
drottghl wilboul any Iom to the people?— V<s, no doubt 
tie question is whether it would be a gain to Gorcrnmcnl 
in ordinary yean. 

173. <3* ff ri« » valuable?— It is folly as v.ainc- 

able. 

174. Q. It might pay a moderate rate ?— In an aver.igo 
year rice i* grown on the nndentandiiig that tliere will bo 
enough rain to mature it. 

176. Q. Still tanks arc a good protection ?— Tanks arc 
rbiefly intended for years in wbieti the rains fail, hut I 
don't think the rayal would jmy its. 7 for a last watering ; 
it is a qucsti'C) 1 have dbcui'sed with men who ought to 
know wliat the mat would he willing to pay forcxlva water 
from the canal. Some say he would take water from the 
canal in any case. I should not hare thonght so myself. 

17C. Q. It is admitted that salt water is useful for certain 
crop*, sneh ns barley P — Yes. 

177. Q. It was s.aid yesterday that in certain b.arloy 
tracts It might be danmroua (0 sweeten wells?— 1 should 
not be inelined to go ro far. 

178. Q’ Yon say in paragrapli 6 speaking of irrigation 
tanks “ tbeir necessity is b.urd on the fact that in pro- 
bably 3 years out of 6 lhe_ early rainfall sufliccs for sowing, 
tmnsplauting and bringing the rico plants forward, but 
fails at the last when water is needed to mature tliom." 
Is it to ho inferred from this statement that in 3 yc.ars 
out of 6 rico is an utter failure?— Perhaps 2 years out of ' 
5 would bo safer ; in 2 years out of 6 rico crops not pro- 
tected by tanks arc a failure. 

179. Q. Ilao Bahadur Bhimbhai has estimated tho area 
unprotected at two-thirds and that fails?— Yes, perhaps if 

Toi. IV. 


jt rayal could s’cnre a good crop in 3 years out of 6, it womd 
be enonch for him. 

ISO. < 3 . Witli wgard to tho rcp.airs of tanks, yon would 

. I® ®®"t* contribution altogether 

nboushed P— Yc,«. 

181. Q. In a memo. I have obtained from the Public 
IV«irks Department I find that in this division there are 
estimated to be 1,178 tanks requiring repair; the cost is 
estimated at Its. 5,30,000 ; and a suggestion is before the 
Government that these repairs should be executed syste- 
matically tbrongbont the period of SOyears ; would that suit 
tho ca«c or would you prefer that the period should bo 
materially shnrtened P — 1 should prefer 20 year.* ; I under- 
stand that the tanks silt up in that lime, 

182. Q. Now that it has been definitely ascertained that 
these 1,178 tanks require repair, would it not bo advisable, 
in your opinion, to concentrate famine labour upon these 
t.inks P — ^Yrs, tli.at has always been in my mind. 

ISS. Q. (.Vr. JiUrfton.y-lH the sum of Its. 6,80,000 
annual or spread over S') years ? 

Jfr, .l/tn'r-Jfoelvnn'f.— Tlial is tho total amount. 

W7/«ma— I believe the reason why more has not been 
done i* because they are small works nud tbero is a general 
objection to small works. 

_1M. (3- (.Vr. .irMir-dfaei-cBrif)- The faet of their 
being small works would not make it impossible to take 
thrm^upas works of famine administration P— It would 
certainly be more dtflicnil but not impossiblo. 

185. Q. Would it icquirc much revision of the existing 
programme ?— No, in the programme a number of works 
are clubbe<l together. 

ISG. < 3 . ^Vlltl reference to what yon ray in paragraph 8 , 
th>* whole question of remiirion of land revenue is under 
the considemtion of Government; is it not? — ^Ycs. 

1S7. Q. Up to the la«t cycle «if bad years do yon think 
the people itave found serious difiienlty in paying their 
rice n>fe*jmenl?— It must have gone very hard with a man 
who lost the whole of hi* crops. 

18S. Q. Il^as there been any difiieulty in getting it out 
of them ?— No, hi* land i« too vainablc to risk and he could 
always rai*,? the a««rs*ment from the souear, 

189. Q. With regard to what vou s.ay in paragraph 13 
al<oat well*, your gi-netal view is that only a snnstantial man 
will come foiward and cxeeale works likely to pay, but does 
not Ihe general argument yon have used militate against 
tb,- giving of water cheap b^' Government ; at least by the 
large system of canals as in Northern India? — As 1 under- 
stand, the canal water is Laid oii the ground by natural 
flow almost invaiialdv ; the cans! rate would not bo mneh 
mere than the equivalont of the labour of lifting water thus 
raved ; in tbe case of a well the cnitivator has to inenr 
heavy expense*, quite apart from the cost of sinking ; that 
i.<, bullocks and labour. 

190. Q. I nnderstand that you prefer tho system under 
which the cultivator will get his water dear?— I look npon 
that as a check against injudicious irrigation to which I 
attach the greatest importance. 

191. Q. Supposing the advantage to tlic land from_ the 
water to he cqbnl, wonld you prefer to sec land in Gnjemt 
irrigated by wells rather than by canals? — In Gujerat 
certainly. 

■ 192. < 3 . I iHslieve you strongly approve of tho grant of 
fahavi liberally in tho c.sriy stages of famine for kacheha, 
well* ? — Yes. 

193. Q. Would the end of October be too early if rain 
has failed by the end of September?— No. 

194. Q. Do yon think the peoplo will again bceomo hack* 
ward in taking (akaci when good years return?— I cannot 
say ; tho low rite of interest charged by the hania moy be 
an obstacle ; that is one •argument for lowering onr rate. 

195. Q. You have suggested that Government should 
take precautions to find out whether, by boring, a well is 
liliely to succeed ; would the data collected by the Survey 
Df|iartment be of cnnstdcrable use ? — They -might be of 
some general use, but boring on tho spot Is the only thing. 

IOC. Q. Would drainage, in your opinion, ho an effeotive 
remedy for salt efHoTOsecnco or deterioration caused by over- 
irrigation ? — I tliink that is tho generally accepted view ; I 
know nothing about it myself. 

197. Q. You said a hania often supplies tho capital 'for 
a avcil and takes n share of tho produce ; would it not be 
advantagccus for Government to supply the capital few the' 
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Tvell and take inelcad the iagayat assoBsment P—1 don't 
see why that should not he done. 

198. Q. Ton hare no ohjeotion to seeing it offered P — No. 


199. Q. Yon don’t think it would create mistrust, as 
engendeiing the idea of enhanced assessment?— Nnt. if 
properly managed. 


Mr. J. Mollisok, M.B.A.C., Inspeptor-General of Agrionltnre in India. 

{Surat, 10th J^eeimher 190L) . 

LeUerfrom witness to the Chief Secretaru to Govef^^^nl, Beventte Department, Bomhavi No. 21, dated 

the 16lh November 1901. . 


In reference to your No. 2282, dated the 26th October 
1901, Fanuno Department, 1 have the honour to offer the 
following remarks on extension of irrigation throughout 
the Bombay Presidency. 

2. During 11 years' work in the Presidency 1 have 
gained a fairly accurate knowledge of the agricultural 
conditions existing in each coUectorate. 

8. In the following Note I refer separately to agricul* 
tural conditions and fatuities for successful irrigation as 
they exist in (A) Gnjerat, (B), the Deccan and Southern 
Mahratta Country. I do not thi^ it is necessary to in* 
dude in the inquiry the Nonkan, Nanara or the Southern 
talukas of the Surat district. In these tracts the rainfall 
is generally so heavy and assured that rice is the staple 
crop. There has in these parts occasionally been partial 
crop failure from scant rainfall, Wt there is much more 
prasing need of extended irrigation in other parts of the 
Presidency. 

4. In Gujerat the soils vary considerably in character. 
Some of the soils can he successfully irrigated ; others can- 
not. 

6. In considerable portions of Ahmadahad, the Papoh 
Mahals, Eaira and in adjoining Baroda territory the soil is 
deep alluvium. It varies in character from a light sandy 
loam to a stiff loam. These alluvial soils extend to a depth 
of 40 feet or more, often without any change in character 
or consistence. The older existing wells usually hold 
an unfailing supply of water. The water in some wells is 
sweet I in others brackish. Wells with- sweet and brackish 
water are commonly found very close together. The water 
&om brackish wells is specidly suitable for tobacco, hut it 
may not be so salty as to he xmsuitahle for other crops. 
The initial cost in determining whether a well is likely to 
yield sweet or, brackish water is small. 

6. In these, alluvial plains there is considerable scope for 
ext^sioh successful irrigation from wells. Such ex- 
tension would require not only large initial outlay, but 
largo recurrent expenditure, because the wells would bo costly 
in -construction and the permanent water level being low, the 
cost of raising water would be high. It is certain, however, 
that the average cultivator in these parts before the last 
famine was tolerably well droumstanced. The Oharotar 
villages of Eaiia and -of Baroda territory are probably as 
fertile as any in India and the average Nunbi cultivator in 
them has or can provide sufficient labour and manure to 
do f nU justice to any extended scheme of well irrigation. 
In the famine yeex (1899-1900) the cultivators of these 
Cbarotar villages, as also generally throughout the alluvial 
plains of Northern Gujerat, helped by small idkavi ad- 
-vancesfrom Government, set themselves to dig kaeheha wells 
in large numbers. The cost of digging tlirongh the soft 
allnvim soil -was trifling. A takavi advance of £s. 26 or 
Bs. 30 was sufficient for digging a well and for the leather 
bag, rope and other fittings. The perpendicular sides of 
these kaeheha wells were very solid, and it was exceptional to 
find a kaeheha well falling in during the fair season. 
These wells -were, of course, useless after the following 
monsoon. Many of them gave a full supply of water 
throughout the season. One year of the drought does not 
matorialiy lessen the supply of water in good wells in this 
tract. 

7. It is not possible to dig kaeheha wells so successfully 

VBJXfisL hUfi-k sail trsat.«-.he,ca.uae.tha wells\ 
after use for a short period, have a tendency to fall in. 

- 8. In the alluvial tract of Northern Gujerat there are a 
good many low-Iying situations which are suitable for rice. 
The iiosition is improved by artificial hunit round thence 
beds, but the raimall is usually insufficient for rice and 
without artificial means of irrigation for two' or three water- 
ings towards the end of the season the crop is precarious. 
Such iriimtion is obtained to some extent from -wells, also 
from tanks. Greater protection by tanks -or wells is re- 
quired particularly in the more extonsiro rice areas, as, for 
instance, in the Mebmadabad taluka of the Snira district 
and in tbe western talukas of Ahmadahad. 


9. In the wheat and cotton growing parts of Ahmadahad, 

also in parts of the Punch Mahals and Kaira, the soil is 
brack or mixed black. It varies considerably in droth and 
character. The substrata also vary. Below the brack soil 
may be found li^ht-coloured argillaceous layers more or 
less concreted with lime and consequently more or less 
-impervious to water. These combinations of soil and sub- 
soil when impervious are not well suited for successful irriT 
gation of the ordinary crops. In the black soil.parts of 
Ahmadahad. thfl.-rainfdL*Ja.U£aialL 5 'CharA, •ttft.,h£UT/< 

ever, a pood many situations where rice beds assi^d by 
tank irrigation have been successfully formed and there is 
probably ci^derable scope for extension and for fmthei 
protection either by small tanks or wells. 

10. In the Baira and Ahmadahad districts there arc 
certain salt lands existing in some places in patches; iii 
other places jn more extended areas. Wells constructed in 
pch areas have usually brackish or salt water useless for 
irrigation. After a year of drought in these salt land areac 
.well water, which is usnally slightly brackish, may become 
intensely so. 

11. PaMa built wells of ordin^ depth and capacity 
generally throughout Northern Gujerat cost Bs. 1,000 to 
Its. 1,600 each and large wells oapablo of working four lifts 
{ko») much more. The deep alluvium of Kaira and Ahmad- 
abad, particularly if sandy in character, needs water very 
frequently and a single kot will not irrimte more than two 
acres. Gujerat wells are, however, usuaUy capable of - keep- 
ing two or more kot at regular work. ■ 

12. In the frmine year (1899-1900), although the general 
ar^ under irrigation in the Presidency deoltoed, the well- 
irrigated area increased by about 100,000 acres. Mofe .than 
three-fourths of this increase occurred in Kaira'and Ahfiiad- 
abad, although the water of many of .the old -wells in the 
black soil pa^ and in salt land villages became too salty for 
irrigating crops.. The rice areas were largely unsown and 
ths tanks throughout these districts dried up. I can from 
peisonal knowledge say that the fodder produced from well- 
inigated crops throughout Northern Gujerat in'l899-i900 
was the means of keeping alive many of the cattle which 
survived tbe famine. The value of cultivation of this Idnd 
in producing food for men and beast, in providing usefrl 
home labour and in keeping pepple off relief works cannot be 
lightly discounted. 1 believe that a pakka well could, with 
-advantage, be constructed -in eveiy position occupied by a 
kaeheha well in tbe late frmine and in.thousands of other 
favourable positiohs throughout the alluvial tracts, of North- 
ern Gujerat. Such wells would be uncommonly useful in 
an ordinary season and in a year of drought or fanune 
would provide water sufficient for very extensive irrigation. 

13. In the famine year it was possible to irrigate from a 
two-lios well three crops on three different areas covering 
altogether 10 or 12 acres of ground, fllie thrfee successive 
crops in Northern Gujerat were ordinarily Suiidhia jovoar 
sown in September, wheat sown in Bovember-December' and 
Snhdhia or Chino (Fanicum miliacenm)^ sown in March- 
April. The grain of Simdhia is of trivial value, but- the 
fodder is very fine and nutritions, and a fair average crop 
produces about 6,000 lbs. of dry fodder per acre. A good 
crop of irrigated wheat in Gujerat yields over 2,000 lbs. of 
grain and 2,60 m to 3,000 lbs. of straw acre, but owing to 
rUf-t wheat is a risky crop in Gujerat. The hot weather. 
nHupuf. fibuidhia. dn^unt-'OT-'in. amnugL-yidd. anhaarifr; as. 
tbe earlier crop. There was no deai^of manure in^the 
ffimine year, because it was not required for dry crop cultiva- 
tion. The whole supply of the year was available for well- 
irrigated latches and tho crops produced were enormous. 

14. Throughout Broach, exciting the ^ alluvial belt 
along the Tapti and the sandy belt along^ the. coast, the soil 
is deep black cotton soil. On such land rice bods have been 
successfully formed under village tanks and more c^d^bo 
formed. The soil is entirely unsuitable for tho cultivatiim 
of other crops under well or canal imgation, because ‘ it is 
extremely deep and retontivo of moisture and the substrata 
are impervious. 
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16* The soils in tho norliliom cotton-bowing talnkis o£ 
the Samt Collootorato nro more Tariallo. There axe tho 
rich nilnvinl hhata soils which fringe the Tapti and exten- 
sircly grow ralnablo garden oro^s nndor irrigation from 
shnilow wells. Throughout the district there nro n nnmhor 
oi garden villages with considerable orcos of nlluTial soil 
somewhat similar to hhata. Theso ^row n great vniiety of 
valnnhlo garden crops under well irrigation. .Generally, 
however, tho soil in tho northern talukns of Snrat is deep 
and black and chiefly grows dry crops of cotton andjotoar. 
In ports tho soil is more mixed in character and in such 
places well irrigation is extending. 1 refer in particnlar to 
clay loam [kali besar) soils adjacent to tho alluvial lands of 
garden villages. Such mixed black land has extensively 
been brought under well irrigation since Bevision Survey. 
Tho reasons are that the laud is suitable for irrigation ; the 
occupants nro men of means and now enjoy assurance of 
tenure at a fixed rent for a dcBnito term of yciin. _ On this 
class of land there is scope for extension of irrigation — 
perhaps also in the Surat district on mixed black roil of 
heavier ohometer, but there are certain risks in constructing 
wells on such heavier land which ought to bo referred to. 
It is uncertain whether a well, when constructed, will yield 
sweet or brackish water. Water which is sweet early in tho 
season may turn brackish during tho hot weather. Brack- 
ish water for irrigation deteriorates temporarily or permn- 
nontly mixed black soil and on any soil is only snitaolo for 
certain crops. In the black soils of tho northern tnlukos of 
Surat, ns in Broach, more tanks for rice irrigation could 
with advantage be constructed. 

16. In paragraph 4 of tho memorandum of points to bo 
considered by tho Irrigation Commission there is a qnettion 
of utilizing the waters of tho Kerbndda, Tapti and Sabu- 
mati. The waters of the two former rivers could only in 
Gujerat bo diverted to irrigate block soil areas which arc to 
a very largo extent quite unsuitable for irrigation. The 
waters of the Sabarmati or any other stream which flows 
-throngh tho alluvial plains of iNorthcm Gujerat would bo 
extremely useful for irrigation, provided the lands irrigable 
consists of light or comp.aratively light alluvial soil ; but if 
this proposed system of irrigation is carried throngh tho 
low-lying black soil rail areas of the western talukns of 
AhmadaM, it is. almost certain that the results would 
bo nns.atisfactory. 

17. The information given in tho foregoing paragraphs 
in reference to the various districts of Gujerat indicate that 
considerable extension of irriration is practicable. '1 hero 
are, however, risks which must be keiit well in view. 

18. In parts of tho Deccan and of the open plains of the 
Southern Mahratta Country tho water in tho wells got so 
low in 1899-1900 that irrigation was intermittent. This 
was not the result of one season of drought, but of several 
seasons of scaut rainfall. The famine year 1896-97 caused 
extreme drought over the greater part of tho Deccan, and 
the more open plains of the Eamatak, still in these parts, 
in t^t year, the wells held suflicient water for very exten- 
sive irrigation. There wssthen considerable activity in 
constrncting new wells and in deepening old wells to in- 
crease the water-supply. Large portions of tho Deccan and 
the . Eamatak are extremely liable to seasons of drought, 
but it is difficult to believe that these parts will again have 
a succession of seasons so disastrous ns those which bi^an 
with the famine of 1896-97 and culminated with that of 
1899-1900. Daring that period in places the water in the 
wells got so low tlrat even drinking water became scarce. 
Still sta&tical fignres show that excepting Foona and Shola- 
pnr th(ue was in 1899-1900, a considerable increase of irriga- 
tion under wells in all districts of the Deccan and £arnatak 
as compared with the year before. In these districts the 
protection affiorded by wells against drought is, in my opinion, 
much more satisfactory thim that afforded by tanks or 
larger irrigation works. After years of scant rainfall the 
tank nud canal supplies fail just when the water is most 
required, and it can be put in evidence that some at least of 
these hwger irrigation works are not an unmixed blessing 
in other respects. I can call to nund several inquiries which 
the Bombay Agricnltunil Department was asked to institute 
in recent years regarding damage done to land by tank and 
canal water in causing water-logging, salt efflorescence, etc. 
Considerable damage has been caused by reh under the 
Eim Canal. The hlanjti and Mundwa sugarcane area has 
been flooded to excess by the Eharakwasla Canal for a 
number of yeais. L good deal of land which was formerly 
cultivated has by excessive water-logging been converted 
into swamp and owing to unhealthy conditions produced by 
wetness of soil. The crops of cane now grown are not 
nearly so good on an average as they -wereAtolO years 


S5 

ago. I can, if questioned by the Commissionj give detailed 
reasons for theso failures and for other failures of irrigation 
works throughout tho Deccan and Kamatek. 

19. There two various reasons why irrigation from wells 
cannot be indiscriminately extended. The cost of raising 
water from a depth of 25' or 30* as in the Deccan is heavy 
and is jparticnlany so from the deep wells of Gujerat which 
range in depth from 40 to 60 fert. This cost is so great 
that only a good well irrigated crop can pay. A good crop 
under ordinary circumstances can onfy be produced if 
heavfly manu^, carefully cultivated and regularly watered. 
Tins necessarily restricts tho area which can be successfnUy 
irrigated from wells to such situations as have at reason- 
able depth tolerably certain supplies of sub-soil water in 
ordinary seasons. It also xesfricts the cultivation of well 
irrigated crops to cultivators in easy circumstances, to men 
who have the means or the credit to provide sufficient 
manual labour, sufficient manure and sufficient work cattle. 
Perhaps it would be possible for a few years to grow on the 
vcryridi alluvial soils of Gujerat successive umnanured 
crops which would pay, but such practice would cause soil 
exhaustion in a very short period in ordinary Indian soils. 
Valuable crops grown under wells must necessarily be 
watched by the owners. Therefore it is not likely that such 
cultivation will extend for from the village sites. 

20. Irrigation from a tank or canal is cheaper than from 
a well, but with any system of irrigation heavy applications 
of manure and ^ecially careful cultivation ore necessarily 
required to give profitable results in average seasons. In 

cars of absolute drought waterings as required would, 

owover, without manure or qiecial tillage, be extremely 
beneficial on such land as is suitable for irrigation. 

21. I have stated certain circumstances which will re- 
strict the successful extension of any system of irrigation in 
the Presidency. In my opinion the chief restriction to this 
or any other agricultural improvement will be found in the 
largo and geneim indebtedness of the agricultural classes to 
the Banias. I see no hope of speoiid agricultural advance* 
mdnt in tho Bombay Presidency until incubus of debt 
is removed. It practically paralyses eveiy effort towards 
improvement. 1 would be prepared to recommend that 
Government should once for aU liquidate the debt in some 
fair and reasonable way and make it impossible afterwards 
for the cultivator to borrow on the security of bis land. 
Then it would be impossible for him to waste lus substance 
in useless caste ceremonies to the extent that he does now. 
There is no doubt that the general oatturn of crops in the 
Bombay Presidency is in ordinary years very seriously 
aOected by the indebtedness of the cultivators, because they 
are not in a position to cultivate to the best advantage. 

22. Throughout the Presidency generally the oldest well 
may generally bo said to occupy the best positions. This 
indicates on behalf of tho people an intimate knowledge of 
the most favourable conditions for successful well irriga- 
tion. In the rolling uplands of the Deccan and Southern 
Mahratta Country (excluding the red laterite soils in the 
west of Belgaum and Dhorwor), it may be definitely said 
that tho most favourable positions for wells are the bottom 
lands consisting of mixed black soil 18" to 4' deep overlying 
muram with unchanged trap still lower down. These sub- 
strata ore pervious to water and secure natural drainage — 
very important considerations when land is continuously 
irrigated. There are throughout the Deccan and Southern 
Mahratta Country very numerous situations where wells can 
still with great advantage be constructed. Fringing the 
most importont rivers of the Deccan and Southern .Mahratta 
Country, such as the Tapti in Shaudesh, the Godavari in 
Ahmadnagor, the Erishna in the Southern Mahratta Coontry 
the soil is deep black. It gets sodden and wet in the mon- 
soon. It is extremely retentive of moisture. It is not 
pervious and therefore like the deep black soil of Broach is 
unsuitable for growing irrigated crops. Such lands are 
specially suitable for dry rahi crops. 

23. The best wells in the Deccan and Southern Mahratta 
Country keep two or more motes (leather bag lifts) actively 
at.work in oMinary years. A single mote will from a good 
well of moderate depth irrigate 34 to 4 acres of such crops 
as require light irrigation, e.g., wheat, onions^ and 2 or ^ 
acres of such crops as require much water, e.g., sugarcane. 

24. In the 1899-1900 famine year the area' under well 
irrigation in the Presidency was considerably extended 
through takavi advances for constructions of iaehcha wells 
and for deepening and repairing old wells. These advances 
were not so serviceable in. [heDeccan and Soutiiern Mahratta 
Country as in Gujerat. Specitd officers were employed to 
deal with applications for takavi, but could not complete all 
inquiries in tiie .Deccan and Southern Mahratta Conntiy 


Mr.J. 

Mollisoh. 
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BOoh oiiougli to innlco Iho ndvnnccB RcrviornLlr. ]l tnlteii 
Romo time to «ink n well Uiroiigli linrtl trnp in tlio Dorenn. 
In n fnmino yonr tlio wnior level Ir lower llinn iiRiinl nn<l ni 
the Reason ndvivnccs gels lower dnj' liy day. Jtuhi irrignied 
oi‘ 0 ][)B can only bo sown RonRoniibly during n certain iierijirl. 
li iH thoroloro nraelienlly uroIcsb in n fnmino year to give 
takavi for wells except for deepening after Ifovcinwr- 
Uccember. 

26< It may bo infeirod from ttio Inst pnrngmpit tbnt 
I advocate the need of liberal takavi advances in ordinary 
years riilbor than in fnmino years for well construction. 
Preliminary inquiry, wdiioli muRt talcc time, is nccessnty 
boloro takavi can bo given safely for wells. Tina iinjuiry 
can only properly bo made by cxiiericnccd practical men. 
A man ‘witb sumciont knowledge of nil tbo I'iivunislances 
conneetod with Rucccssfiil oxlcnRlon of well-irrigation would 
Imvo no diflioiilty in disposing of numerous applications in 
n Rliort time, lie could take district br district, and to 
begin with eanction advances only to tolcmbly well-to-do 
cultivators and by preference select the more favourable 
positions. An experienced prnotirnl mnii with an intimate 
Knowledge of nntivo olinmcter if pul on siKHiIni duty would 
in n singlo season^ ho able to dispose of many applications 
if ho took up district by district in a systematic way and 
thoroughly oxx>Ioitcd cneli, llo would he iiniidicappetl in 
his work in nn intoicnibic way if loans witen sanelionud are 
not promptly paid in full. Sncli loans wonld t>c moni freely 
taken by llio people if tlio present 8 per eenf. rate of interest 
was towered. It is currently bcliiweil Hint tlio takavi 
system is unpopular bcennso controlled to sotiio extent by 
sabordinnto Govorument oflioinls who for iicrsuiinl gain 
mnko a sdhstnntinl deduction from cneli loan. 

‘28. Complaints are mado that successful opplicnnts for 
takavi do not always spend the loans in the manner con- 
templated by Gororiimont. If it can lie proved beyond 
question tliat loans given for well construelion are getirrnlly 
misapplied, tlicn I think Govornment sliotild nndertako tbo 
construction of wells in tbo sniiio way ns any otlior irriga- 
tion work. A enUivator can constract a well obc.spcr mid 
probably as well ns by Government ngenoy, and it is pro- 
bably iirofoniblo that lio shonld lilmsolf tinderinko tbo 
work, bnt it may bo found neccssaty to employ Oororn- 
ment ngenoy. In tbnt ease I urge that the occupant of tbo 
laud should linxm the option to cart nil matorinl and witii Ids 
family do nil digging and rough work requiring ordiiiniy 
labour. Tlio vahio of sacli work nt ordinary hiring rates to 
bo deducted from the total outinj', the dUfcrenco should ho 
a burden on the land roeovomblo liko assessment— principal 
and interest to ho rcpaynhlo in easy instalments spread over 
a long term of years. Government should bear nil loss if 
tlio well fails to provide n full supply of good water nt n 
reasonable depth in a year of average roinfaH. 

27. Under existing conditions the adndnistration of the 
takavi system, the agricultural dovolopmcnt of tho Uombny 
Fresidonoy, and iho general clEoioncy of the Jlercnno 
Servioo ere greatly hindered, because ilia men employed in 
the Saherdinato Bovonno Service are not properly trained 
to their Work. This will soon in part boromcaied. As 
■bearing on existing inelEelenoy I 
•rmeatia Z8 lo 84. foiio^jnj. note • before tlio 

Famine Commission, which 1 do not wish to m'odif}’ in 
any degree 

**28. 1 feel strongly that tho Bombay Subordinato 
Bevenne Service would be considerably streng- 
thened if recruited more extensively b 3 ' agricul- 
turally trained men. The rules regulating the 
work of Cirole Inspectors, Distriot Inspectors and 
Superintendents of Xiand Becords and Agricaltnro 
clearly ; contemplate that euch oSicen should huvo 
. . special Jmowlodge in agricultural and surrey work. 

. . It is clearly laid down.tliat Circle Inspectors slioll 

watch the 'soason in their ciroles, and detect as 
early as possible sigps of vsxs^ failure and coming 
distress. They must watch' ductuations in prices, 
the' conditions of the 'people, cattle and crops, the 
supply of drinking water,, diseases affecting roan 
an^eas't. 'They are required to study the varieties 
. ‘ , , of crops and crop mixtures, rotaldons, oultivation,. 

' ] mahures, crop disease's and blight ; also to estimate' 

. outturn in annas. They must check raturns of 
I -population and agricnltural-Btock, village estimates 
- of areas under different crops, also -irrigated diy- 
■ ■ ■ ■> -crop and doubled-ori^ped areas. The Circle Ins- 
-pectors must further be educated in survey work as 
-■ -measurers and. otherwise. 

„ ' “;39."The 'Disriict .‘Injectors .and- ' Superintendents 
, ;'<if land Becords and Agriculture excraise, a superior 


cheek on the work of Circle Inspectors. SUtiilkal 
and other roliinis ofc pas.icd on by Circle Inspcc* 
^rs Ibroiigh llislricl InsiMictors, MabalkarU, 
Mnmmldnrs. A*sislniit Collrciors and Collectors to 
llio Director of hand Becords and Agriculture, for 
copipilatioii. 

“ IlO. It l«, I ibink, ccriain tiint approximate acenraej 
in ngriciiltunil and Rtnlistical village rr-tuniR can 
only 1)0 secured If aujicrrised by ngriculturally 
trained men. At tuvseril the Circle Jn.s|H!Otors in 
llin Ikmibay Presiuency, who do the most reliable 
work, are, I Iwliovc, old survey men, who, owing 
lo the winding nn of tbo snn'py, linvc Ikhi com- 
pulsorily retired from that department. Tlicy were 
trained in tlinl de]).trtment to active out-door work 
and t*) npjireeinto In a priirlienl way agricultural 
fact* and o)K'rntioiis, and as Circle Inspc.-tors such 
training has Isicn found vnlunblc. 

*' 81. It is unijkely tiintngrinillurally trained men will 
accept Circle Inspectors' posts of Ug. 25 per 
mensem unless they can hy ordinaiy promotion 
. and good work rise in time to be JlJamlatdnni. 

1 do not suggest the no.*c<'ss1ly of iqiccial promotion 
for nnv ogricttUiirally trainnl man.. At the s.'ime 
time tncre can Itf little doubt that such men as 
sbow Rpe.'ial aptitude and rciinbicncu at work 
would lutvo more or less of a lien on such posts 
AS Diitriel In.sp>.ictors, Price Inspectors, Superin- 
tendent* of Land l{reonl.s and Agriculture, and 
In resnonsibie [losU in llic Department of Land 
JtGcord.s and Agrieiiltnre. The clerical and super- 
vising cstnblislimcnts controlled in Iii.s own olEce 
and on Oovernment farms by the D^uty Director 
of Agriculture sliould be reernited from agricul- 

3 ' ” tmincJ men whose prosjicctf of promotion 
not lio inferior to tlie pro^<ct8 of men who 
join tho Itevcnue Service. 

**S2. It is necessary tocx|ilnin the term ‘agricnltur- 
nlly trained The Bombay University gives a 
degree in ngrieuliuro. Tho syllabus has recently 
been rcviRcd and tho pass test stiffened. In order 
to gain the degree a thorough practical out-door 
or Itcld knowledge is now fully ns csrcntial to the 
student ns book or class-room learning. The 
course extends over three jvars. A student must 
pass tho Previous Examination, which is a higher 
test than Matriculation, before ho can enter the 
agricultural couno nt tho College of Science, 
Poonn.. This prcIiminaTj' test is tho same ns for 
students who go up for other University degrees 
and is a guarantco of sound general education. 
Afterwards tho agricultural .student must pass 
llirco Univeraity examinations. The fust before 
ho can pass to tlio second year's coarse, the second 
before ho can pass to tlie third year's course, the 
third in order to get tiic degree. Theprarticnl 
troining can adequately be given at tho Poona 
Goremment Form (on which are residential 
quorters for students) and by exennions. As far 
os possiblo object lesson plots .,nro arranged 
annually to familiarize students with numerous 
field and garden .crops of tho Ftcsidcncy and the 
conditions under which they ore succcssfniiy grown, 
and farther to illnstrato, practically In tho field, 
tbo ebss-room teaching.' There is a complete col- 
lection of indigenous agficulturni implements at 
tho farm and an excellent mnsotim collection of 
agricnltural and economic products n't tlic College 
and in tho Director of Agriculture's office. The 
teaching - staff and equipment at tho College of 
Science ore snffioient. 

" 83. Tho Bombay Government has rnlod that in future 
agricultural degree-holders shall gain admissions 
into the Bevenuo Servioo nu ' precisely tho same 
footing 08 other University ^degree-holders. -Tho - 
effect has been that tho agricultural classes at tho 
College of Science have revived. They hod 
dwinmed to a single student in 1899. Twelve 
joined in 19i O, and I understand that 13 new 
students have joined this month (January 19U1). 
Poonni will bo a centre of training for other pro- 
vinces as well as Bombay, and 1 urge tho need of a 
general ruling regarding tho employment of such 
men in all provinces and particularly in the 
Department of Land . Becords and Agriculture. 

. In the latter Department, ' even in Bombire.toe 
, .-prospeots-of .graduates in agricultiuro are indefinite. 



SEtEOTED EVIDENCE. ' 


“ 34. I flclvoc.ilo FtTongly tliM Boinb.iy Civilwnii, nftcr 
they arc, Fay, n yror nn^-a*half in the co«ntr 3 ‘, lio 
sent to the* Deputy Director of Agriculture daring 
the monsoon in Poona for two months to he tnnght 
something regarding (he rroim. the implements, 
the soils, the rnltle and pencrallj- regarding tho 
aprictillnr.al conditions of thePresidenev, I am 
sure they would find such teaching valuahle nftcr- 
■vranls in ordiiwr}’ district rontino work.” 

35. It is impossihlc to stale, except in general terms, the 
increase of produce obtained hy tho various sj’stcma of 
irrigation throughout the Presidency. Tho conditions 
a-ary extremely l>etweon districts ns regards the kinds and 
value of crops.* which c.an lie successfully grown, nsrog:mls 
a\-nil.alde supplies of manure, as reg.ards llio adequacy or 
precarioesnoss of wntcr*Fnpnl.v, and as rejjards actual cost of 
apnlj'ing irrigation ; thcrefoic the ono.stion of profits can 
only* he generalised. I am prep.-irc.\ to discuss orally the 
conditions ns lliey exist in the v.ariou« districts ol the 
Presidency. 

86. It can Iv) pul in evidence that the supply of water 
in existing wells has been con«ldcrablr imnrored in years 
of drought by dtewming and by l>oring in mrious parts of 
the Presidonej*. The Agricultuml Dep.arlnK'nt is, I boHeve, 
collecting detailed information. Tlic evidenc- at I and 
rlcarlv mdimtes that owners of otisting wells might be 
helped considerably if yrojicr boring appratus was made 
available in tlie’ various districts. Tlie rude boring 
appraln.s now in ns' r.an onlj* lie successfully employed 
when the substrata are compratircly soft and free from 
layers of fine skarp sand. 

37. Kcfcrcnco has nlrc.ady l>ccn made In this note to the 
neccf sitv of extra supplies of manure for ^ any extended 
scheme *of itripUon. The important question is: “Are 
such supplic.s nrtvrnrable ? " It may la* anrwered in the 
affirmative. Tlicre is evidence at hand that when manure 
is urgently ncedwl for iirigated crops supplies, which are 
pnlin.arilr’nl hand and not generally used for dry crops, nro 
cagcrlr in demand for irrigated crops, I c.an, from personal 
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Imowlodge, state that in oven’ district where well irriga- 
tion is ^extensively practised that tho dnng andnrinoof 
cattle, litter, Icavos, tank -mud and other useful orgahio 
matter, household waste and in some out-districts night- 
soil, are collected with scrupulons care and are much 
better conserved than before there was extension of well- 
irrigation.^ In tho ncighbourhoo'l of some largo towns 
poudrcllo is freely used fur irrigated crops. It is dc.ar 
where them is CTont dcm.yul, and cheap where tho demand 
is limited. _ The exUnsion of tlio important market garden 
cultivation in the ncighhnnrhood of Surat has Ijoen depen- 
dent ni>on supplies of town manure, chiefly crndclr made 
poudrotte, Tlio stuff is still sold at a cheap rate bc^u^c 
supplies are yet more than sufficient for requirements. 
The Bomlmy Agricultuml Dcp.urtmental experiments ‘with 
sujmncatie at Manjri near Poona have proved that certain 
edible cakes ^wliich ran be procured in largo quantity at 
cheap rates give belter results Ilian the innnuro cakes in 
ordinaty use, TIicso innnuro cakes (castor and haranj 
cakes) are dmr because largely in demand for irrigated 
crops. The cans cultivators have recognised tho special 
value of the edible cakes referred to, and are now using 
them in the I’ooiia district ns mnnnrc for sngnrcnnc. Tho 
jirartiee of growing San (Crotolnrin jnneia) and other 
leguminous croi<s, ns green manures, will become more 
common ns well-irrigation extends. Everywhere in tho 
Presidency tlio system is already rccognixed as a vciy nsefnl 
source of manure. 

I do not think that the cultivators of irrigated crops in 
the Presideney require to ho taught nnytliing regwding 
the value of rotation ns a snhslilulo to some extent for 
insnure. Under canal irrigation probably sugarcane and 
some other crops nro t.uken too often in snccession, but 
ny-ally under wcll-irrigntion n remarkable knowledge of 
scientific rotation of crops is shown. 

88. I h.ive found it convenient to give information 
regarding the vnrions questions put by the Irrigation 
Commission in narrative form. I hope I am not out of 
order in doing so. 


1. Q. (Tlf PwiVrn/.)— You have l«ccn 11 yc.ws in ibis 
Presidency, I imdersUmd? — Y on I was first Sup«-intendcnl 
of Fenni and Him Deputy Director of Agriculture In 
Bombay and now bold a Gorcrnmmt of lndl« povt. 

2. Q- Arc these farms yonr crc-illon P— The Sural and 
Maniri farms are ; the Poona f»rro existed l>cfore I came 
to the country ; it h.as^ boi'n extended^ a good deal since 
to carry on special experiments and sjiccisl work. 

3. Q. You saiv in paragraph B of j’our nolo that the 
initial cost in determining whfUur a well is likely to 
yield sweet or lirackish water is small P—Yc', it |s trifling 
in Gnjcral Iml serious in the Deccan. In Gujemt you 
have to dig through corap,amtively soft soil licforo yon get to 
the waUr-bcaring stratum; in llio Deccan you would have 
to dig first Ibrough soft materials and afterward* through 
kard muMci and trap rtek, causing great expense.^ The 
actual stone or brickwork building is not so cxjicnsivc in 
the Deccan at in Gnjcrat because the hard Iran tnkc.s tho 
place of nclu.al building to some extent in Dccmn wells. 
Sometimes a Dccc.an well is only built up in the side on 
which the kalhcr hag works. 

4. Q. Supposing an ordinary cultivator wi«liC8 to place 
a well near his village, how does he set about finding 
whetber tho water is salt or sweelP— Thcrc would boiio 
CTPat rlslc in tlio Dcccsitii Ijcciiiho salt tnilfr is niroiy met 
with ; in Gnjcrat tlierc is grave risk in some tracts ^ 
getting brackish water ; be cannot make certain ; ho must 
do the kaeheha work. 

. 5. Q- Do you recommend gelling boring instraments in 
each district of a superior kind and a mccluinio to work 
them for tho sake of giving this information to tho people P 
—I should like to test that plan before it is applied oxten- 
eivcly ; I sliould not like to do it wholcs.nlc. 

0. Q. Natives have boring instruments of some sort P — 
Yes" but they are not applied to initial work, but in exist- 
ing wells to deepen them and find a lower stratum of water. 

7. Q. Tlicrois no doubt that by the use of Norton’s 
tubes one could find tins outP—ics, specially in Gmcmt 
where it is easy to work in the soft alluvial soil and 
lubsoil. 


8. Q. We have had a proposition that it would bo a good 
thing to hare at i-nch of the district hfad-qtinrlers boring 
apparatus which could bo lent P— Yes, it would bo a good 
thing. 

0. Q. Y'ou say in pamgriph C, talking of the kaeheha 
wells, ••these wells were of coarse useless nftor the following 
mon«oon ” »nd again in paragraph 7 “it is not possible to 
die kaeheha xvplls so succc'sfnlly in black soil or mixed 
black soil tract*, bceaiis* the wells nfter use for n short 
TCriod kayo a tendency to fall in "P — ATocAcAu wells in 
alluvial soil Inst until hcav^- monsoon rains loosen the sides, 
then they have a tendenny ’to fall in. Kaeheha wells in 
bhatia sail on the banks of tho Nerhuddn and Tnpti are 
dug at a trifling cost every year ; tho depth to water is 
sometimes only 12 to 13 feet. Tlio silt of flood water fills 
most of these wells np annnnily, 

10. Q. (Afr. Ibhelson .) — Have you any tracts in which a 
kaeheha well would last five or six ye.arsr— Yes, in parts of 
the Panch Afnlinls and in the black s'oil parts of Ahmndabad ; 
also generally in tho Deccan kaeheha wells would last for 
some yearn ; thn cost of making them pakka would not 
be great, and, thorefare, there would bo no particular advan- 
tage in leaving them kaeheha for any length of time. 

11. Q. {Xhe Pre»irfen/.l— In there any rice irrigation to 
spo.ik of on wells P-— Not much on wells alone, hut there 
is the risk of a tank failing towards the end of tho season 
and the owner of the crop would be glad to have a well at 
lumd. 

12. Q. [Mr. Muir-Maekenzte.)— Do they use wells for 
rice P — Yes, they do, only ns an auxiliary to tank irrigation ; 
if a tank fails rather tlian lose tho crop, they weald irrigate 
from wells. 

13. Q. [The PresWen^.)— Do yon attach mnoh import- 
ance to the oxtonsion of tank irrigation and tho repair and 
maintcnniico of tnnksP— Yes, a good deal of importance,' 
pnrticnlnrly if the tanks are small and if tho people of each 
vilk^o control the dislribntion of water from their oirn 
tank" I wonid consider an extension of small tanks thns 
■used mnoh more important than tho extension of large tank 
irrigation whleh ronld not bo equally well controlled by 
village commimitieB. 


Mr. J 
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14. Q. tlic wnlor InsU lonRor in n liiglnnlc P~>I Imvo 
■oon big Innlcs in Ibo Poconn wbcro llio cliB.'idrnnlngOH out* 
woigb tiio ndronlngo yon rolor to. 

' 15. Q. Of oonrso ilto nizo of tho iuntg mn«t dopcnd upon 
tbo confignrntion of tho ground ?— Quito oo, not no muoli in 
Gujornt, boonuao it io n eompnrntiri'ly lov’d tmctn. In 
ulmosfc nny position yon could innko n tank if you could got 
n littlo flow of wntor, bornuso tbo doptb of blnok noil is snob 
that yon could remove n foot of tbo surfneo noil without 
lowering tbo fertility. 

IG. Q. I suppose j-on would count upon oultirnling tbo 
bod of tho tank when tbo water is od P—As n matter of fact, 
this is not an uncommon pmctico in tbo Prcsidonoy. 

17. Q. Tou say in parngm])!: 11 " tho deep alluvium of 
Knirn and Abmadnb.id, paitioulnrly if nanny in obametor, 
noods water very frcquontly, ond n single hot will not irri- 
mto more than 2 acres." And n^in in paragraph IS “ in 
tlio famine yoor it was possible to irrignto from n two'/l'M 
well tbroo crops on three difforont areas covering altogotbcr 
10 or 12 noros of ground." I suppose n donblo'/tof well 
would do twice os much work nsn single onoP — Ycs«if 
tbo land is near, each hot would, if tbo water lasts, irrignto 
0 noros between Soptomber and tbo following May. Tbreo 
crops, each oconp^ng 2 acres, would bo takon in sueeosslon 
on dilTorcnt areas commandod by tlio snmo well. 

18. Q. Would that bo n l*o« working day and night P — 
Yos, but only towards tbo ond of tbo season, but not 
necessarily botwoon Soptomber and February. 

10. Q. Did tbo lovol of water in tbo wells sink mueb in 
tbo &minoP — ^In tbo famine year ono season's drouglit 
did not mntcrinliy lowor tho depth of water in tlio older 
and hotter wolls in the deep allnvinl tract of Ifnim and 
Abmodabnd and tbo Fanob Mabnls. 

20. Q. {Mr, Muir-iTaokensie^—Ho you say that from 

S orsonnl observation P — Yes, ono year's aroiigbt docs not 
iminisb tbo supply until tbo following hot wcatlior in 
tbo nlluvinl tract. In tbo black soil tbo supply did fail. 

21. Q. {The Fresidenl.'j— Yon sny in mmgrapb 12 "tbo 
foddorprodneedfrom wolbirrigntcd crops tliroogbout North* 
om Gnjorot in 1800-1000 was tbo means of keeping alivo 
many of tbo cattle wbiob survived tbo famine; wbnt 
bapponod to tbo cattlo wbcro‘'thoro was no well-irriga- 
tion P — ^Thoy mostly died. Wobnvointbo Bombay Presi- 
dency 4 million less cattlo than tlioro was ini 1800-07; 
thetrafilo in bides inQnjomt and adjoining Native States 
in the famino year indicated that tbo cbiof losses which 
occurred that year occurred in these parts. Our census, 
which was taken in Juno, indicated that nearly 70 per 
cent, of tbo Kairo, Abmadabad and Poneb Mahals cattlo 
died, and that is, I consider, an underestimate, probably 
before tho rains oamo more cattlo died. Tbo obango from 
diy fodder to green ^d at tliat particular season is so 
severe tW it is tbo cause of mortality in nny year and was 
probably the cause of groat mortality in tbo famine year 
when tnO cattle were much rodncod in condition. 

22. Q,i You say in paragraph 14 "tbroughont Broach 
excepting the alluvial bolt along tho Tapti and tbo sandy 
belt along tbo coast the soil is deep black cotton soil. ^ 
snob land rice beds Lave been sacccssfully formed and 
irrigated by village tanks and more cotdd bo formed. Tbo 
soil is entirely unsuitable for the cultivation of other crops 
Is tbe son upon the alluvial tract suitable for irrigation P— 
It is well protected by irrigation from shallow .wells now. 

23. Q. How \ride is this belt P — Not a mllo wide ; tbo 
Nerbudda belt is wider. 

24. Q. Would the alluvial tract on the Nerbudda bo 
helped by a canal F — It is very narrow. A canal would do 
no barm. I think a survey should be made. I am not very 
well acquainted with the whole tmot. I should say ' tbo 
extent is such that it is not worth while to construct a canal 
specially for it. The allnvial belt on the Tapia is protected 
by kaeheta weUs which are dug every year, or on higher 
lan&, by ymhha wells. ' ^ 

- ' 26. Q. Have you seen anything of the pumps for raising 
water from rivers P — ^1 know a little about them but not 
much. 

’'26.''Q. Is this system coming into vogue hereP — At 
* Nansari, in Native State territory, a man intends to do a 
little 'in that way. . 

. 27. Q. Do yon believe in it P— Yes, if the soil is 
suitable. . , 

' .28. Q. 'Would it stand the expense P — Fuel is expensive; 
probably the' cost would be found, after inquiry, to ex^ed 
well irrigation by bnllodks, bat 1 am ^ea^g without any 
definite knowle^i 


20. Q. I nndersUnd Hint yon tbinlc on Hack soil rice 
can bo irrigated with advnniagoP— Yes, by means of small 
tenks. 

•ip. Q. Could it bo irrigated by a cnnnl P— Not with ad* 
vnntego In any pari of Onjcml, boentiso such irrigation 
would spoil more land limn would bo under rice. By leak* 
ape from tbo cnnnl, I sbould expect water-logging and soil 
' oillorcflconco, and I also lliink that Ibo pcopio wotiid not nso 
mnnl water so ceoiiomicaiiy tut well 'ns tank water for rice. 

81. Q. The quostion is wlioUicr you can nlilizo the 
water of Ibcso rivers or should yon allow it to go to tbo 
seaP— I sbonld bo sorry (o too n largo sebomo tried in 
either Broach or .‘Inml; I would rollicr see tlio water 
wasted limn tisod llicro ; I should expect that a good deal 
of land would go out of cultivation and ilmt a good deal of 
land Would bo ajioilnl. 

33. Q. Wafer-logging can bo remedied by drainage P— 
Still you Imvo tlio extra expense of drains; tbo ebaneesaro 
that open drains would wont to bo olc.arod every year. They 
would Im filled up with black soil. That Tim been our 
exi»rionco on tho 8nrnl fnm. 

8.3. Q. Still it Is just a matter of money with you P— I 
sbouid be very sorry to see a canal ciiried wlisro wo have 
black soil, cipcoinliy for rice cnltlvation; pnre black soil 
Is absolutely nnmltnblo for any irrigated crop except 'rice. 
Deep blaci: soil, as you find it gcncr.illy in Gnjemt and 
in |>motic.a1ly tlio wiioio of Brnacti, bolds when wet a lirgo 
nnniiiily of water and the subsoils oro of elay-liko 
clmmcler and therefore impervionp to moisture ; when yon 
Imvo that combination tho conditions oro such tfmt no 
Irrigated crop can bo sneccssfnlly grown except rice. 
TItcro arc in the Bnrat district rcslnctod areas of soil 
wliieb ianotpnro block. That partion of ibo Snmt form 
which is irrigated bos soil of this class. Wo havo fonod that 
tlio v’nlno of tbo crops grown under well irrigation docs not 
warrant tlic oxpotidiluro inenrred for deep wells, heavy 
dressings of manure and drainage. No ordinary cultivator 
would Imvo inenrred tho expense. 

84. Q. Oar portleniilr object is to inquire into tbo ra^iu 
of protoelton against famino ; it is a serious responsibility 
to reject two largo rivers P— I can only saytimt according 
to my convinced belief canal irrigation for rico in tbo 
black soil parts of Gnjemt will do no good. ’It will pro- 
bably do harm, and I sbonld bo sorry to accept tbo risks. 
Tlio ease is entirely different in respect of the allurisl soils 
of Nortbera Gnjemt and of Baroda territory. 

35. Q. Have yon seen tbo irrigation in tho Madras 
deltas P— -No, 

{Mr.^ Jtajaratna Mdlr.}— Tho soil then is not tmo 
black soil. 

80. Q. Do yon know tbo TapH district P— Yes. 

37. Q. Whot is tbo soil IjkoP— Tho soil throngbout 
Kbandesb for 2 or 3 miles on either side of tbo Tapti Is Bko 
that in Broneb, then yon get into nplonds where tbo black 
cotton soil is 3 feet dew or leas overlying invram. On 
tho black soil along tho Topti it is only possiblo to grow 
rabi crops bcoanse tho soil gets so sodden that no hharif 
crop will grow. In this river’sido tract rabi dry croM of 
wheat, gram and linseed oro taken in rotation., Ahnnuosh 
is n hhar\f district except in this bolt. 

S3. Q. (Z%e Preridenf.)— I, understand that while down 
hero In Broach and Surat there is nbelt of allnvisl soil which 
stands irrigation ; fotihor up tho river-sido belt consists 
of deep bbok soil P— Yes. 

39. Q. Is it safe to irrigate on yorad land P— 'Yes, per- 
fectly safe. 

40. Q. Do yon know anything of tho proposed irri- 
^Uon works or the Sabarmati F — No. 

41. Q. Have yon soon the Hathmati P — No. 

42. Q. Nor the Khnri outs P— No. , 

43. Q. I have been pnzzled how it is that in this country . 
there b very little irrigation bestowed on cotton ; in Egypt 
it b a highly irrigated arm; why is that P-^Egyptian 
cotton differs in variety &om any indigenons Indiaii 
variefy ; that may be one reason. 

44. It b not* impossible to irrigate cotton in this 

country P— If a man goes in for irrigation at all, he selects 
‘crops which will [pay better than cotton, snob as garden 
•crops. , - 

45. In Egypt you eonld not possibly grow - cotton 
without a good deni of irrigation r— In’- Egypt, yow are 
dealing with alluvial aoil; in the Bombay President ^tbe 
botion soil is cbiefly bbok soil 'wbiob does not suit irriga* 
laon. 
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46. Q* In Egypt it is not tliat the crop won’t stand it. 
but it cannot possibly do without it ? — That oonntiy has 
very little rainfall ; Broaoh has a rainfaU of over 40 inches ; 

I should say that the circumstanoes are such that you require 
irrigation in Egypt but not here, with the rainfall that is 
usually got. 

47. Q. Bo tanks ever get brackish P — Not in my es- 
'perience, but I cannot speak positively. 

- 48. Q. Ton say in paragraph 17 “the information ^ven 
in the foregoing paragraphs in reference to the various 
districts of -Gnjerat indicates ihat considerable extension 
of irrigation is paracticable ; there are, however, risks which 
must be kept well in view.’’ To what do you specially 
allude P — ^To the risk of getting salt water in the wells, for 
instance. 

49. Q. Have you had any ^experience of the effects of , 
drainage on water-logged land P— No, I dionld like to try 
the experiment. In one taluka of Surat a good deal of 
land ^ gone out of cultivation owing to the effect of 
water-logging. In this water-logged area the crops are not 
so Wuaole and more ris^ to grow than those on drier 
land; people have been compelled to grow rahi crops 
instead of Ttharif. I don’t see any reason why, by 
drainage or other improvements, land that has got out of 
cultivation should not be successfully brought under 
cultivation again. 

50. Q. What is the taluka you spoke of ?— Olpad. 

61. Q. Gan one buy artidoial manure here and is it 
within the range of the cultivator's purse ? — Oil-cakes and 
other in^genous manures can be bought. 

■ 62. Q. Does it pay to buy them P — Tes, we have made 
experiments with sugar-cane which prove that certain edible 
cakes wUch ore not used as manure are more effective than 
manure cakes in ordinary use and can be bought at 
cheaper market rates. People do not generally know that 
these edible cakes are valuable as manure. Uil cakes can 
easily be broken up into powder for use as manure under 
the mill stone whicn is used in every village for mating 
mortar. 

63. Q.-DO you believe that, generally, throughout the 
country it would pay the cultivators to use oil cakes and 
other indigenous concentrated manuresP— -Yes ; certainly 
for irrigated crops. 

64. Q. Are oil-cakes manufactured largely P — Yes, in 
every village, the oil is used os food ; the cakes ore used as 
food iss milk and work cattle locally and are exported also 
to towns. They can bo stored for any ordinary length of 
time as cattle food. 

65. Q. There is no want of them in the country P — ^If 
there was a large extension of well imration, 1 have no 
doubt those cakes would get dearer, but we have also son, the 
use of which as green manure could be extended. 

66. Q. (-dfr- You mean the yellow pea 

which we call sanai in Northern India P With us son is a 
mallow P— Yes, Mr. Fuller told rno that the cultivators 
in Central Tncha object to grow this crop on ^account of 
caste preju^ce, but there is nothing of this in the Bom- 
bay Prendency. In various parts of the Pretidenoy when 
the need of manure arises the cultivators save up night- 
soil. 

--67. Q. {Mr. Hfttir-dfiioi-eMSM.)— Would it pay to use 
oil-cake manure on cotton crops P — ^No. 

68. Q. Cotton crops grow well after san P— Yea. 

69. The practice of using san is not common ?— No. 

60. Q. {The President)— Taking all these things into 
account, what do you think would be the most judicious 
coarse for the Government to take to fortify the country 
against the bad effects of another famine P— I would extend 
•wells in every suitable position, provided it was certam that 
all the manure required would be available, that all the 
bullock and manual labour necessary could be commanded, 
and that 'the men who owned these wells had sumcient 
capital on credit to do full justice to the work. 

61. Q. These ate important conations ; I suppo^ it 
follows that well irrigation in any tract would never rise to 
20 per cent, of the tract P — If it rises to 10 per cent., I 
should be glad. 

62 Q. That is the best that can be offered?— In Gnjerat 
on bl’ack soil the extension of small tanfa for rice would be 
extremdv important. I see that Mr. Mehto thmight that 
thev could notbeerfended in Broach because the^- 
cul^of labour.rtl think' if the occasion arose that labour . 
would be forthc^ng. On the black soil which fringes the 
Tapti in .Nhandesh, where linseed, gram, etc., are grown, the 
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question has been solved, as many hill people. from the 
Ghats come down periodically in order to help in the 
reaping of the crop. I should say that labouring people 
would be attracted if the work existed. 

_ 63. Q. (Mr. Si^ham.) — You don’t think that the objec- 
tion to the extension of irrigation without manure would 
occur P— No, I think the manure will be ava^ble in reason- 
able 'amounts. ' 

64. Q. If canal irrimtion is inti'oduced on as large an 
area as ^,000 acres, wQl inanure be available ; you are only 
speaking of well irrigation P — ^Tes, I refer particularly to 
sufficiency of manure for well irrigation and by small .tanks. 
This is the only description of irrigation I recommend for 
Gujerat. 

65. Q. The canal irrigation might run ahead of that 
supply of-manureP — Tes, there are ^her serious drawbacks 
'to that ; I antidpate the soil being spoiled by canal irriga- 
tion. 

66. Q. Not in all oases P — ^No, in the Mutha Canal irri- 
gated imet of the Poona district manure in sufficient 
amount is available. The effect of canal irrigation has been 
that a good deal of the land has already gone out of culti- 
vation on account of water-log^g. 'To my knowledge 
the crops that are produced in that part now are not neariy 
so^good as they were five years ago on account of the land 
being now surcharged with water. Tffie boU is a medium 
black soil with muram. 

67. Q. Has not drainage been tried there P — ^No, there is 
no combination between the people who oocuot the land ; 
one occupant cares little fox we interests or another and 
the canal irrigation is doing a good ded of harm. 

68. _Qi. I suppose from your Poona experience ; you think 
canal irrigation shonld not be contemplated in any part of 
Gujerat P — Not in any part of the black soil of Gnjerat. In 
the alluvial soils it would be useful if the water is regnlarlv 
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periodically salt in the talnkas west of Ahmadabad. If the 
proposed Sabarmati Canal passes through these parts salt 
efflorescence will increase. I have seen a good deu of land 
winch has alreadjr gone out of cultivation on account of 
salt efflorescence in these parts. 

69. Q. (jRie President.) — It has never been drained P — 
No, I doubt if it would be possible to drain it. The country 
is very fiat and very wet in the rains. 

70. Q. {Mr. H?cAai».)— In regard to Broaoh district 
which is, I think, all strong black soil, do you consider that 
rice cultivation in these parts where they have tanks is 
more profitable than growing cotton and juari P — No doubt 
it is, but then the ei^enses are more than on dry crops. - 

71. Q. The profits of cultivators on rice would not be 
grmter than growing cotton and /wart F — ^They would, I 

' think, be usually greater ; the rice crop would be safer 
provided it got, late in the season, two or three waterings 
in a year of average rainfall. 

72. Q. I understand on the whole there is greater chance 
of the cotton crop foiling than there is of rice, if you have 
proper tanks P— Yes, certainly. 

73. Q. The tanks make it more secure P — ^Yes ; in Broach 
and Surat Vrhere there is generally too much rain for cotton. 

74. Q. But not otherwise more profitable to the cultiva- 
tor P — A good crop of rice irrigated from a tank properly 
manured is worth Bs. 80 to Bs. 100 per acre ; an average 
crop of cotton is not worth more than Bs. 25 to Bs. 30. 

75. Q. Do you think Government would be justified in 
making tanks or in helping in their construction in the 
ffistrict of BroatffiP — Yes, provided they are small and 
provided each village controls its own tanks and each com- 
munity is made re^onsible for repairs and clearing as 
required. 

76. Q. If more than one village controlled a tank what 
do you fearP — ^Two villages might perhaps pull well 
togrther. 

77. Q. And in the case of a large tank? — I want to see 
the people bang together in such a manner that they 
would absolutely control the water, and that every owner 
of a rice bed gets a fair share of it. 

78. 'Q. There is not much scope for extending tanks in 
Broa(di .because .the country is so fiat P— Still you can im- . 
proro the position by ffig^ng out your rice beds ; the depth . 
of the soil in Broach is such that you can affoiti to dig^a 
foot 'or two and impound rain water ; I should eaj 'there is 
veiy great scope for that in Broach. 
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. ; 70. Q. Would fodder Ixj lienefilcd by irH^lion P—Nol tn 
ordinary yonrs. In n famine yenr when fodder in required 
llie ouUiv’nlor wlio (irown cnrdon cropii nndrr n well ebmigen 
bis prndirc nnd yrotm fodder crops inxtend, beronro il p.iT.s 
Iiiin io do Ko. 

80. Q. Ordiiiftrily llio rnttJo Iiero nro fed on p7t*s 
fodder p.—Yt% nlso on knrbi, elrorv of MI cereMs and 
hhuea of pulses ; tlicro is a largo grorriii of gross in Ibo 
Tlinnn forcsta, the Dlinnge ofRumtnnd in Ibe forcaU of 
tbo ^pti Valley, but tnucli of it ia «o inferior in quality 
tliat it uoea not pay to traneport it any distance. 

8_I. Q, Wliero in tbo good gran# sent top— In Norlbcrn 
flnjerat tiicro are very largo areas whicli produce excellent 
gross. This grass now, (on largo extont, goes to waste 
nconnso tlio lionis of cattle srhieb grared tbvso lands are 
dead and no particular (ronsportnlion takes place. A smalt 
quantity ■ of tbo^ gnus is taken to Ilombny. A great deal 
more transportation could bo done. 

' 82. Q. 3^icro nro ample waste lands for tbo growtli of 
fodder P— Yes, ample in Northern Oujernt. 

83. Q. It is not necessary to inerc.vie the nrc.iP— No. 

8t. Q. WJtnt is the amount of fodder tiint yon require to 
given pair of bullooks for six inontbsp— A full grown 
buliock would cat in tlic course of tiio day 16 iHrands of grass. 
On tliat grass Mono lie wonid not survive on aeconnt of its 
innutritions^ nature ; tiicro sbonid bo an addition of lA to S 
pounds of oil’Cako ; that would bo tbo amount for a full* 
sized Gujomti bnliook. 

. 85. Q. Tliat is for a Onjcratl bullock : 1 suppose a 
smaller bullock would noteat so niueb P— Ko. 

86. Q. dVlint would bo tbo cost of storing the grass, 
do yon suppose, locally P— On tbo Oliarodi Farm west of 
Alimadabau where wo Iiavo COO bead of cnitlo wo put np 
in tbo year after tbo famine snOieient to mako it certain 
that there would be about a full yearns supply always in 
band; that cost ns at ordinary rates Bo. 1 for 1,300. 
bnndl&s of cut gtas) eoileotcd in one heap; 1,300 bundles 
nro practically cqnivalcntto 1,000 pounds of grass ; cutting, 
tying nnd staging cost mi Bo. 1. I got two lund 
presses from the Forest Department, so tliat wo could press 
this grass into compact bates. I also got wires which bad 
been previously used. Tltc baling ecm about Itc. 1 per 
thousand pounds, so that tbo total cost e.amo to Bs. 2 per 
tboosahd pounds. It would bO' !mpo«slbIc‘to keep baled 
grass safely tbrongh tlio ordinary rainfall nnicss it was 
protected by coirugnted iron siioots. Wb pot np two big 
Dntob barns using railway inib for anpports and corrngated 
iron for roof. In that way it was voiy o.asy to stow away 
soffieibnt supply for tbo cattle on the farm. Ifitp-aysto 
do that on a small scale, it would pay to do it on a urge 
scale. I advocate storago on a largo scale in the western 
ialnkos of Abmadabad. lobonr is cheap, nnd if tbo stulT is 
kept until iho following rains, it could bo sold at a profit if 
the rains nro favourable. 

87. Q. What is tbo supply at this farm ; bnyo you a 
supply for 12 months ? — Ihere is moro than n six montlis' 
supply. 

'88. Q."Do thopscqilesbow any disposition to preserro 
fodder in that way P— No, I bavo not seen anything of tbo 
kind among ordrnary agrioMtorists ; tb^ trust to tbo 
average outtnm from arablo loads being suiScient. 

89. Q. 'Yon say this grass goes to waste in Northern" 
Onjerst; is there any market for it P— Yes, a certain 
amount, bat the staff is so bulky that even in pressed bales 
it pays the railway better to carry more concentrated stuff. 

90. jQ. TFouId it pay to send it. to Bombay?— Grass is 
sold in Bombay at from Bs. 10 to Bs, 11. per - thousand 
pounds and that is inferior to what is produced in Gnjerat. 

. (Mr. lbbetsim.)—-BeSiiro. commencing my examination,- 
I shoMd like, as one of the Bevenne. hlembers of this 
Commission, to thank you, Mr. Mollison, for your vMn- . 
able paper; it is, I think, one.of the most interosting and 
informing papers wMob has yet been laid before ns. 

91. Q. 'I see yon are' evidently" strongly in favour^ of 

spiall tanks as opposed io Jorge tanks ; wbat is your olnec> 
tion tblarge tanks? — The water is not so well controlled ns 
it is in small tanks ; there is'Mso the risk of salt effiorescence ■' 
and the risk of land gmng ont of cultivation on account of ' 
being water-lo^ed. ■ -* 

- 92. Q. "Would that apply, to all soils P— It would -not 
apply to soils that absorb water easUy ; 'it would not apply - 
to aUnvial soils as mnch asiio black soUi . 

93. Q.' In allnvial soils would you prefer small tanks P — ' 
Yes, IfyoacoMdget as ‘much irrigation ' Mtogether from . 
the.snuul timks as &om a nertaiir number of^large tanks. - ' ' 


01. Q. The evidence laid before o.s goer to show (bat ■ 
large tanks am snjieriw to small, being mom MBrient and 
mote certain «f a w.-i»er*eiipplr, and I Iblnk ii»l in some 
ways Iho water !» even moro under c/jntrol tm i.irgn Uaks. 
Do you think (iial, if altikes arc provided for (ho distrilm- 
lion of water, tl/e [jeopln wonid 1a able to dittribnte the. 
water by means of small tanks witli lots injury to ihrir 
own land? —Yet, 1 think »o, 1 riin rail to mind ono parti* 
riitar tank in the Dhanrar d!«tri>'t where murh damage 
was done by WBtor*logging. 

06. Q. On a ranal in J/tntbtrn India tliat I know very 
well, eznetiy tbo s.amo thing bawicned ; water was given 
profusely, and we ba-1 thousands of acres thrown out of 
rnltiration by waterdoffilng ami salt efflorcte*aee. Of late 
year* the can.M aiitborities Imre reslricte'l the supply of 
water of ea»b village by pring them pipes of dimensions 
so ealcMated as to give just en'mgh water lor the land' they 
have to irrigate ; llml rrrtrietlon, corablned witli dtaima^ 
and the rvMigmnenl of the canal, has removed llie cril of 
waterOoggirig entirely nnd I* gradimliy reraorine the 
efllfirewrice. Do yon think among llieso people in Poona 
a similar rwtrictlon of water ronld w effected? —I should 
like li> sw it tried ; there is great rtoin for improvwnent 
in the distribution of water. 

06. Q, I understand your fear is that the people would 
not distritiute tlic water fairly? — Ve*; and another diili* 
eulty is that the snppiy in any canal that I know of in the 
Deecan is not p-nvnnial ; it then* arc insuffielent October 
rains, the Rhan'r!i ore tliat water will fail when it is most 
wanted ; if you put on tbe rMirietion tbat yon n.ame, it 
might bo that (ho fields near the canal would get a full 
supply and oUiers prolnUy would not. 

07. Q. Would not the cITcet of restricting the supply 

materially bo to incre.w the amount of w-ater ; Uutis, to 
economise the water nnd so render the supply less liable to 
fail P— There is no doubt timt a great diM of water goes 
to waste now owing to the intermittent system on which 
it is given and the boggar-myneighbour aystom on which 
it ia taken. ' . 

03. If you restricted the supply and made them 
economise the water, would It not last longer ?— If you.wcre 
dealing with a vilbge community that might answer; but 
in tbo case I refer to the land lias gone out of the Imnds of 
the rommnnity into the hands of speculators nnd rentracton 
in Poona; these men snb>Ict it to others; it is very 
di/ncult to make the cMtivatom co*iq>onte In tbe same'Way 
as in an ordinary villngo community. 

09. Q. Setting oside the rontractors for the moment, yon 
seem to hnro do^ts whether yon can get tbo people to dis-. 
tribute tbeir water fairly. Iz you anticipate that ditBcnlty, 
on what grounds do yon advocate small tanks ? — ^Becanso 
you are dealing with one village. Each mu would take 

f ood care to get a fair siiarc ; if the same thing could bo 
one with the restricted supply of a canM, you would hare 
the same result as with one tank. ... 

100. Q. You think if the restricted supply were given to 
each village separately, there wonid bo 'no difficMfyP — 
None. 

101. Q. My fear is that precisely the same ditSeulties' 
tbat you think wonid arise . in the case of huge tanks would 
occur in the cose of small tanks ?— I don’t think so. 

103. Q. (ilTr. Muir-Maetenzie.) — Are not tbo condi* 
tions of Poona somewhat pccMiar P— Yes, no donbt. . ^ 

103. Q. (Mr. Jb6e/#e».)— "What you say applies oMy to 
Poona P— Yes. 

101. Q. It would not apply to, .say, a canM neir 
AhmadaradP — No. 

105. Q. 1 don't qoite naderstand yonr point abont iiri-' 
Ration in block soil; true block soij, you say, canned be 
urigated. except for rice. Yon said yon bad^Mso tried a 
mixed soil nnsnccessfnlly at your farm? — ^There is a descrip*.' 
tion of blMk soil in tbe Sniat district known as JTaii Btsar ' 
that can be irrigated with advantage. It has a porons snb* 
reil. Oh the Gorernmeht &nn we went to very ^reat 
expense for wells, mahnre; drainage; the lighter 'soil is; 
better Baited to garden cultivation. 

106. Q, Is there a' description of black soil that -can be. 
irri^ted with profit P — in Surat ; It is not pure black • 
soil; it is a light 'back soil and has a. porous- layer tmder*. . 
neath ; that combination is suitable for irrigation.. . 

107. Q. (ilfi*. Af«ir-2lfacie»sift)— On the farm yon have 
had certain crops which have done very well P— At the same 
time wo have gone to very great ezqiense as regards manure- 
and in the consiraction of wells.' - - - 

108. Q, (Mr. Ibleisoit.')—To retmn to tto lighter black 
soil which ' is" suitable for iirigation'and ' exists . In Surat, ir 
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‘tliafc fonnd in othor parts of OujcratP — If yon oxolndo tbo 
risk of salt, yon \rill find it in tho black soil cotton and 
irhcat district of Hortliom Gujcmt; it also exists. in tlio 
’ Deccan and Kathiawar. ^Provided tho soil is thick cnongh, 
it is snited for tank iirigation from which there is not tho 
samo danger of salt as in well irrigation. 

109. Q. lYhoro that soil exists in Gujarat there is danger 
of salt P— Yes. 

.110. Q. Is tho area nndcr it considerable P — ^Yes, very 
considcrahlo. 

111. Q. Salt would render well irrigation rislcy P— Yes. 

= 112. Q. Now, returning to tho subject of tho extension 
of well irrigation, you say you would bo very lucky if you 
got 10 per cent, of the tract migated by wells P— Yes. 

. 113. Q. Do yon mean 10 per cent, of tho whole district 
or of tho area suitablo for well irrigation P — ^Probably 90 per 
cent, of tho Deccan is nnsnitablo for well irrigation ; 10 per 
cent, in a district liko Kairo, where tho • whole tract is snit- 
ablo for well irrigation, would not bo too low. 

114. Q. Supposing that in Gnjcrat as o wholo you had 
wolls wherever it was advantageous to have them ; what 
portion of Gujorat do yon think would bo irrigated P— I 
should not liko to commit myself. 

• 116. Q. Certainly much less than one-tenth P — ^Yes, 
except Kaira. 

. 116. Q. In Ifaira wliat would bo tho maximum that yon 
could irrigate from wells P — I donbt if j’ou could go beyond 
10 per cent, on .account of the deficiency of tho manure. 

117. Q. You could not have, say, 55 ]X!r cent, as in the 
Pnnjab P— No, count must bo taken of tho cost of raising 
water from deep wells and tho need for heavy dressing of 
manure to mnko tho crops really good and really profitable. 

118. Q. To take another proposition. Tako tho haeJitha 
wells that worn mado in tho famino ; yon say that pahkd 
wells might bo mado in plneo of each of thorn ; suppose 
Government could make these wells pakka by a stroke of 
tbo pen, could thoy at onoo bo used to advantage P Is the 
manure and labour suiBciont P— -I should not liko to do it 
in ono year. 1 should liko to proceed gradually} tho 
manuro and labour would bo provided gradnally ns nuinircd. 

119. Q. Tho number of wolls is steadily increasing in 
Gujorat year by yoiir ; arc thoy not P— I have not tho figures, 
but should imagino there is no doubt of it. 

120. Q. Do you think tbo increase in tho number of wells 
is about ns great as tbo incresiso in manure and of labour 
would allow of being worked profitably? — No, tho_ increase 
might be much quicker, but of coureo thcro is a limit. 

121. Q. Do you think tbero might be n further increase 
witbout out-running the supply of manure and of labour P— 
Yes. 

122. Q. Do you think Government should build wells P — 
Norit would bo better if the cultivators could bo got to do 
it, making it absolutely certain, that if ho means to borrow 
&om Government ho will get the wholo of tho money 
required. 

123. Q. Tho best thing would bo to give cultivators all 
tho facilities possiUo for borrowing P— Yes. 

124. Q. Can you suggest anything more P— I think it 
would help matorially, if a cultivator constructed a well (it 
docs not matter whether he borrowed tho money or builds 
it out of his own funds), if a premium wore put on each 
aero that is brought under cultivation in tho first year, say 
from October to March, provided that the water got was 
sweet and therefore suitable for good groins.' 

126. Q. YPhat sort of premium P— I should not hositato 
to say Bs. 26 per acre for tho first year ; that would bo about 
Bs. 200 for a well. 

• .126. Q. Thor well would cost about Rs. 1,000 or 1,600 P — 
Yes. 

127. Q. "Would not that Es. 200 be thrown away in tbo 
case of a.man who was going to make a well in any case P — 
No, ho would do more justaoe to his land and give it more 
nmuiirOt and tborefom got good profitable crops ot once. 

128. Q. About small tanks, tako tho case of the repairs 
that have to he done annually; I have asked many 
witnesses, who know the people well, whether they have 
any hope rf getting the people to do these repairs, and the 
opinion has "been overwhehning that practically it is hope- 
loss P-WhyP 

129. Q. Want of combination has been mentioned as one 
of the reMonsP— It could be done more economically by the 
people. 



180. Q. I agree that it is the best thing if - it is possible Mr T 
but witnesses toll mo it is not P— I don’t agree with that. 

I think the ropairs should bo done by the people. . They ' _ • ’ 

should be compelled to do them. -At the same .time there is 
some risk in clearing out a tank annually ; it u^ould hold 
less water. 

131. 0,. Why should Government go to -the expense - of 
repairing these small tanks. Half a dozen men would do ■ 
tho work lor themselves P — They have no money ; besides 
thoy have to pay onhnneed land revenue, etc. , • 

132. Q. As_ regards the proposal to store hay, how long 
would it keep if stored P— An indofinite peric^ if properly 
baled and protected. 

133. Q. Yon say that tho market price of hay is never 
loss than Bs. 10 to Bs. 11 per thousand pounds in Bombay P 
— Yes; 

134. Q- '^hot would it cost to send it to Bombay P — I 
believe os regards tbo Tramway Company that after pay- 
ing all expenses of baling, etc., in an ordinary year (and 
thoy pay for right of cutting grass a good deal more than 
tho Government assessment), it costs them somewhere 
betu'cen Bs. 8 and Bs. 9 per thousand pounds landed- in 
Uamhayi that uvonant iucludas wvevy thing •, thefewaamy 
information throe or four years ago. 

136. Q. Yon say in paragraph 12 “ in the fandne year 
(1809-1900), although tho general area under irrigation in 
the Presidency declined, tho well-irrigated area increased by 
about 100,000 acres." That was because of .the kachoha 
wolls that wore added P— Yes. 

136. Q. To what extent is that land manured P — The 
manured area in Kaira and Ahmadabad is about 76,000 
acres. 

137. Q- At what season of the year is the manure 
applied P— You say the manuro was to spare from dry 
cultivation owing to tho failure of the rains P— In Ghijerat 
manure is not put into tho soil until after the first fall of 
rain. Tank mud is spread on the surface before tho rain^ 
but not farm manure. 

138. Q. (d/r. Sajaratna Mdlr^ — ^Yon referred to tho 
difficulty of procuring manure P — I believe I stated that 
there are possibilities of procuring considerable quantities of 
manuro for any extension of irrigation. 

139. Q. What are the possibilities P— -In certain" well- 
irrigated tracts in the Deccan the necessity for more 
manure has become evident to tho people themselve.s, and 
thoy save nn materials which formerly were not’ used,- such 
os night-soil, household waste, litter and oven cattle urine-; 
tbero are besides other sonrees of manure that have not yet 
been fully exploited, such ns oil-cakes and green manure. 

140. Q. Do you think the rayats will bo able to -solve 
these difficulties P— Yes. In Poona- we began to use 
manures other than tho ordinary. For instance, we used 
cotton sced^ os manure for sugar-cane, and the effects were, 
such OB to justify tho belief that it would pay the ordinary 
cultivator to use it ; wo also used certain emble cakes that 
can bo obtained at cheaper rates than castor and kamaj ; 
these edible oil-cakes can in some Deccan districts be- 
bonght at 70 lbs. per rupee ; they are richer in nitrogen, etc., 
than those usually used; they ore not so dear, weight for 
weight, os the ordinary manure cakes and are more valuable 
as luanuTo ; show tho people experimentally that these edible 
calics lire useful and they uill use them. We showed 
their effect in tho district, and the result is that many . 
cultivators uso edible cake who form'erly used ordinary '- 
cake. 

141. Q. Are loaves -of trees used as manure hereP — ^No, 
except in the Knnnrn district ; but san is som.etimes 
ploughed in before planting^ sugar-cane and other garden 
crops. (Guvar, a pulse) is similarly used extensively in 
Gujerat. 

- 142. Q. Have leaves been tried in the farms P— No.. 

148. Q. Have yon seen the new reservoir constructed at 
Broach during the famine p— No. 

144. Q. There is a large extent of land lying follow in 
this Presidency in every ; is. that reserved' for 

grazing purposes P — Yes, in parts of Broach and Surat- 
ordinary dry crop black soil often lies waste for several 
years and grows grass. When broken'up and cleaned, -lihe 
crops of cottun a.nd juar grown subsequently are uncom- 
monly good for several years. 

146. Q. {Mr. Mvir-Maekensie.) — In "regard to &llow " 
we find that in the Surat -district the area craped is about' 

180,000 acres and the fallow land measures about 270,000 

h2 
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acres. ' In or^nary years is the latter not more tlian you 
TTonld expect P— What axe the figures for Broach P 
• (Mr. Rhetson.) — ^The cropped area of Broach is 664,000 
and fellow .90,000 acres. 

Witneu. — I should expect the real fellow area to ho more 
in Broach than in the Surat district. Grass lands are pro- 
bably included in. both districts, but the area of grass waste 
in Surat (which is not necessarily unprofitable) is greater 
than in Broach. A very common practice in the Broach 
district is to l6ave certain land fellow. Those lands are 
fellowed and cleaned in a veiy thorough way and an 
increased crop of cotton in the following year is obtained. 

146. Q* (H&i Muir-MaeJeensie .) — ^In Ahmadabad they 
have checked the figures : 1,178,000 cropped area and 
4,04,000 fallow P—1 have no doubt that the fallow area 
includes a good deal of grass land in Ahmadabad. 

147. Q,. You mean land kept by occupant in his holding 
under grass P— Yes, but not necessarily unprofitable. 

148. Q. In Broach district we have heard of cotton and 
rice being grown together P— ITes. 

. 149. Q. Axe you familiar with this mixed crop F — It is a 
practice common in Broach to grow cotton and rice mixed. 
It is done simply as a safeguard in ordinary,, yean. ^ If the 
rainfall is. moWate, cotton thrives; if the rain is veiy 
heavy, then will be a good orojp of rice. The rice is grown 
mixed in the rows of cotton or m an intermediate row hy 
itself. 

160. Q. If canal irrigation were applied within the cotton 
area iov rice, would a profitable crop m rice be grown P— No, 
the rice grown with cotton is a ^eoitd variety which suits 
the ’ ordinary dry crop system of cultivation. With canal 
irrigation rice beds would be necessary and a variety, suit- 
able for transplantation and regular irrigation, would be 
grown. 

151. Q. You allude in paragraph 6 of your note to consi- - 
derablo scope for extension of irrigation by wells in the 
aUuvial ]wins of ^jerat. Yor what crops do people take 
water P—Yor garden crops in ordinary years ; for fodder, 
Juari and food-grain crops in a year ot scarcity. . 

-169. Q. They would not in ordinary years take water 
for ordinary food crops P — ^No. 

. -163. Q. Would the difiEerence in yield not be sufficient 
fe payP — It might pay expenses, but cost of irrigation is 
v^y high and the garden crops pay best. 

164.. Q. In a district near the sea, where the cost of carri- 
age would not be considerable, would imported manure be 
of any use to extend the manorial supply P — No, on account 
of the cost compared with available indigenous supplies. 

. 155. Q. When the indigenous supply becomes,dearer P — 
The occasion has not arisen. 

166. Q. Mauritius uses large imports of guano, etc., for 
sugarcane P — Yes, on account of the scarcity of the indi- 
genous supply. We are in a dificerent position in Bombay. 
We export bones and oil-cakes. The latter especially would 
be kept in the country if there was any parScular need of 
manure for extension m irrigated crops. 

"167. Q. Do you think' with the available supplies of 
manure the best crops are grown P — In India in the best 
sugarcane disfiicts the value of the crops thus produced 
probably exceeds that of the best crops in Mauritius. We 
Live in the Foona district time after nme produced crops, 
yielding 12,000 lbs. of yur per acre, sometimes worth 
jKs. 1,000 per acre. In some districts well-irrigated garden 
crops are often worth Ss. 400 to GOO per acre. These figures 
indicate that with-.' available supplies of manure,- soil and 
water can bo 'turned to the very best advantage. 

158. Q. If the supplies of ibdigenous manures become 
insufficient and get dear, would roe grower of "cane and* 
garden crops nse imported manures P—1 suppose so, but at 
present- I see no need of importing any description of- ma- 
nure. 

159. Q. You have grown sugarcane, have yon not, with 
imported mannie, on the experimental farms P — No. 

160. Q, Not nitrate of soda P — The crude nitre used is 
a product of the country. 

161. Q. Don’t yon think it advisable to make an experi- 
ment P—1 do not see that any practical good would follow. 

162; Q. Possibly not in- this Presidency, bnt in other 
parts of India P -^Nowhere in India would imported manures 
DO useful for ordinary agricultural crops at present at the - 
rates at which they can be imported, and I do not expect 
that they ever will. . 


. 163. Q. I nndorsto^ the Honourable- Mt.- Lely -to .say 
that . the results from Itaolioha wells were very disappoint- 
mgP-pat is not' my opinion. In the Kaiia districts 
especially I saw numerous Teaeheha wells which gave surpris- 
ingly good results. 

164. QUThe results wore not difEerent in 'different 
traots P— I did not travel extensively through the districts 
of Northern Gnjerat in the famine year, but in the parts I 
saw the results were good. 

166. Q. In the tracts that yon saw there was no differ- 
ence P— No. It would, however,l>e easier in a district closed 
in by fences^ like Eaira for local officers to find ont-differ- 
ences of this sort. . I can only say that 1 saw . nnmerons 
iacheha wells and the rosnlts were smprisingly good. 

166. Q. I understand from .Mr. Logan, Collector of 
Broach, that a considerable number of kachcha wells dng 
in the femine were not used this yeexf—JSxteAcAa wells in 
-the -black cotton soil of Broach go ont of nse in a year, 
heoanse they fell in. I saw AacAoAa wells in the bed of the 
Nerbndda in the femine year irrigating juari. Jn ordinary' 
years the chief crops grown under them is toWco. These 
Nerbndda hacAcAa wells are dng every year. 

167. Q. (TAr. Ibhetson ^ — ^I understand wells 

never last beyond the next mensoonP— JTaoAoAa wells in 
allnvial soil fell in partially at least after the first monsoon 
rain. A 'kacheAa well in the Deocan with trap-rock below 
may last fer years. It is advisable, however, that it should 
he made pahka. In the allnvial soil of Gnjerat the labour 
expended on a kaoAoAa well is generally lost if the beenpant 
intends afterwards to make a pahka well. The diameter 
regnired for a pahka mil is necessarily greater, and it 
would be better to excavate for a pahka well in a place 
near tbe kacAoAa well than’to extend the diameter of the 
kacAcha well. The labour in digging a kaeAcAa well in 
the Deccan is not lost heoanse the substrata are hard 
and rooky. 

168. Q. (Mr. ilf«tr-Jfao£e»«te.)— Have the kaeAcAa 
wells of the Deccan, which .were dng in the femine, been 
kept in nseP — ^I have seen kaoAoAa wells dry in tbe Deccan 
and therefore not need; bnt if kacAeAa wells contmned 
sweet water and tbe soil commanded was-snitable/fer 
irrigation, 1 wonld be sniprised if during recent years 
they were not fully nsod. 

. 269. -Q. It -wonld not be advisable to give money for 
constructing wells to cnltivators who were nbt enterpris- 
ingP— No. . ' 

170. Q. Therefore it would not do very much good to 
give much money to tbe backward people in the Pandi 
Mahals.P— No. 

171. Q. In paragraph 8 yon observe that lainfellis 
nsnally insuffioient for rice. Would yon say that it fails as 
often as two years out of five P — My 'experience is that it 
has certainly done so more fre^nentlj than that in the last 
five years in parts of Gnjerat, esperially Ahmadalxtd. 

172; Q. Yon say the assessment is a fairly -high one.' 
How do yon account for the people being able to pay it in 
spite of its being high P— The seasons during the. iart five-' 
years were very unusual. • - ^ . 

173. Q. In ordinary seasons it would fell in two yeaix-out 
of five P — In those parts of Northern Gnjerat where rice is 
grown and Gxe average rain&ll is light, and there'is no par- 
ticular protection feom tanks or other sonree of irrigation, 
there is oext^ly a very poor cr<p or almost total f ailnie of 
rice two years out of five. . 

174. Q. How do yon acoonnt for their being able to pay: 
assessment P — 1 -do not think there is any great difference . 
of assessment between rice ' fields and diy crop lands in the ' 

ai'tioular areas 1 refer to.^ Dry crops during recent ycara 
are been grown in some rice beds and many rioe' beds lie 
. now waste. The oconpants coidd not possibly have paid 
assessment ont of profits od these rioe lands during the last 
-three years. . i 

175. Q. I understand you to say that there aro plenty 
of sites likely to be available fox small tanks P — Yes. 

176. Qi Prom what have yon derived that impression P— - 
Prom my general knowledge of the country. 

177. Q. Do yon know this part of the conntiy P— . 

Perhaps not as well as the Deccan. ' 

178. Q. Supposing yon have small tanks, how would yon . - 
proceed P— -By mgging rice beds underneath the tanks. 

179. Q. By digging .ont.-rioe beds underneath the tanks 
you would facilitate irrigation by ilow; bnt yon wonld not 
store the whole drainage feom the catchment P— No ; if yon 
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mnlce Uic Iwnls loo liiph yon will stvonip ••wmiish InndnboTO 
it a*! you ■will irrig'.xlc bcW it. 

150. Q. Now wlial wonldbe tlio ciTecl of lUis nddiltonal 
snpplyP— ThosmiHtanlci would pivo people the suroty of 
two or three waterings in addition to the ominary rainfall, 
and therefore initead of having a very middling precarious 
crop they would have a good one. 

151. Q. How would yon ascertain the sites of the 
tanks ?•— tVhy not undertake surrey*. 

182. Q. Von rvonld like to see surveys undertaken P — 
Most decidedly as regards tanks. 

1S3. Q. Can many more new sites he forrnd ? — Yes; and 
if yon put the matter in the hand of a practical man, ho 
could complete his survey probably in one season. 

IS-l. Q. "Would yon prefer to extend and improve the 
existing tanks F — There is roam for clearing a great many 
of them out certainly. 

IS5. Q. And cnLarping them f — I think that a survey 
should first bo nndrri.akcn. It is very ditEcnlt to give an 
opinion on a broad question of this sort. 

ISO. Q. Do yon think it would be a ^ood thing to 
cneonrage the dinging of rice beds in black soil by granting 
/alar i?'— Yes, Wcause with manure. Labour and a go<3 
position, a very good crop could bo gro'vn. 

1S7. <2. Do you think it would bo a t.afcguarJ ng.ainal 
the ordinary iluetnations of rainfall ? — Yes, 1 think so. I 
think that it would lie safer than the cotton crop. 

1S3. (J. Have Tou leen the Hanso*. lee’.amation scheme? 
—No. 

189. Q. They throw a low lund round a large area of 
Land ; the object is to allow tbe min water to sweeten the 
land ?— The same praetiee is followed on tidal crook land 
further down the coast to exclude sea water. If the sca 
Water at high tides is excluded, tlie embanked Land is gradu- 
ally sweetened by tbe rain. 

190. Q. We have liecn told that bracki.sb w.atcr is very 
often usefully ^csed for barley ?— And also for svheat. 

191. Q. The brackish water grows iK-tlcr crops of barley 
titan arc grown by sweet water ?—Yc<, probably. 

192. Q. Tliat crop can stand brackiib water P — Slight 
brarkisbness docs not hurt wbc.al or Itarley, but really 
brackish water is spjeially cscful for tolocco only. 

193. Q. A number of questions have l>oon aski'd as to 
tbe number of crops and the number of acres irrigated bv 
a single kot. Do you think that a single l-os would irri- 
gate six acres? — Yes, if the figure applied to successive crops 
taken in the irrigating season and tbe water hwts through- 
out the season. Three crops can be grown in succession on 
dilferont arras in tlie alluvi.’*! soil of Uujcral ; one Icoi will 
irrigato a greater area of mixed black soil than of gorad. 

19-1. Q. Do you think lamino labour could bo employed 
to advantage in digging kaehcha wells ?— I would mtber 
give an advance of Its. 25 or Ba, 30 and let tlic cultivator 
do tbe work bimscir. 

195. Q. Do you not think a good many famine labourers 
could bo employed at tliissori of work P — Yes, probably, but 
not profitably to tbo cultivator, 1'cc.auso they would not do 
Uio work in tbo particular way ho wants it done. If done 
hy him<cif he would arrange the excavated earth to level his 
field, to make the slope, and generally to preparo the field 
for irrifmtion. He would, moreover, dig tho well in tlio 
position nc knows instinctively would be bmt for his land, 
and tbe people be would employ, bis relatives and ordinary 
servants, would be kept off relief works for tbe time being, 

196. Q. Do you think wells constructed by famine labour 
would be used P — If tbo occupants of the land dug the wells 
themselves they would be more likely to bo used. 

197. Q. "With reference to tbe extension of irrigation 
by kaeheha wells in Alimadabad and Knira in tbo lamina 
year, do you think Government would be well advised to 
make all these kaeheha wells into pakka wells P— Yes, 
gniduall}', if the occupants cannot be induced to construct 
tbo pakka wells tlicmsclvcs. 

198. Q. [Mr. jnihctson.)—lt tbo occupants cannot bo 
induced P — Government should undertake tho cons- 
tmction,,hut the people themselves can do tho work cheaper. 

190. Q. [Mr. Muir-Maekenzie .) — Do yon think it 
would be satie&ctoiy for Government to construct wells? — 

1 should rather see tho occupants doing such work them- 
selves. 

200. Q. Supposing tho work of constructing tho wells is 
not proceeding with sufficient rapidity, then you would have 


tho Govemmont slop in ? — would prefer to try all possible 
means to onrourage the pcoplo to do the work thcmselrcB. 

201. Q. Such wells would bo uncommonly useful in 
ordinary seasons P— Yes. 

202. Q. Thero would be considernblo extension of irri- 
gated crops — Yes. • - 

203. Q. Y'ou say there was no scarcity of manure for well 
irrigated crops in the famine year in Gujerat. . Had not 
tlioro been a constJcrablo dry crop area sown and tho usual 
application of manure to that area P — Kharxf areas Were 
sown and manared, but there is also, no doubt, that the 
irrigated patelics got a full supply of manure. 

201. Q. Sloro Ilian usual P— Yes, because more was 
avaiLiblc. 

203. Q. Von liave not seen muck of water-logged 
atvasP — I\o, except in tbe central part of Olpad. 

20G. Q. Could these water-logged areas bo mode suitable 
for rice by drawing flood water into tanks and growing rice 
under these tanks?— "Yonr suggestion is, I think, a very good 
one, and 1 should like to see the experiment tborongbly 
tried. 

207. Q. In p-aragraph 15 of your nqto you refer to tho 
land being brought under well irrigation since the Bevision 
Survey in the Khcd TalukaP — Yes, I saw n number of new 
wells being constructed and used soon after Bevision Survey 
which was made LO years ago. 

20S. Q. VITiy have they used the wclU since tbo Bevision 
Survey and not before ? — They were afraid of enhancement 
of assessment, rspccialli* ns regards tbo well-irrigated areas. 

209. Q. They did not know that no enhancement was • 
propo.sod P — I do not think they did ; at any rate they appa- 
rently adopted the safe ronrsc of waiting in order to see 
what would happen. 

210. Q. Do not think that they understand it now ?— I 
think they do to some extent. 

211. Q, "Would you prefer permanent exemption of 
enhancement of assessment on wells or exemption for a term 
of, say, forty years ? — 1 would prefer permanent exemption 
in a district well provided with railway and good market 
communications and where rates are now high. 

212. Q. Do you think the cultivator, who was offered 
exemption for icrtT ye.-im, would be deterred from digging 
a well by fear of Buntequent cnbanccmcnlF — No, 1 do not 
think so. I think be would have a good deal of scope to 
recoup himself and repay any debt he has inenrted. 

218. Q. You say that the removal rf a foot or so i«r- 
mancntly from the deep soil of Broach improves tho position 
for rice beds and docs not lower tbo fertility of tho land. 

1 have been told by the people that tho washing away of 
surface soil by drains spoils the creded areas P — ^That is 
quite likely. ’ The weathering effect of sun on tho black 
soil in the hot weather prepares a favonrablo seed bed. 
Tbo dmins wash away this favourable seed bed with tho 
first fall of mins. Of course the raw soil then exposed is 
not a favonrablo seed bed. I propose tho removal of sur- 
face soil for rice beds once for all and tbo favourable 
weathering notion goes on annually afterwards. 

214. Q. Yon say there nro rarious reasons why well 
irrigation cannot bo indiscriminately extended ; and that it 
must bo ' rcEtrictcd to certain areas where suitable subsoil 
conditions exist. "Would you take no steps to ascertain 
that beforcliandP— 1 would have a survey and put the 
work in tho bands of a practical Uutn who would do a good 
deal by eye inspection P 

216. Q. Would you like to see tbo da/o collected by the 
Survey Department, especially on points of level and as 
regards tlio quality of tho water to be made use of? — Such 
data will help tho Surveyor materially. 

216. Q. How soon would you begin in a famine year to 
advance takavi for kaeheha wells P— In September or Octo- 
ber. 

217. Q. Thcsecond-lialf of September P— Yes. 

218. Q. Do yon know anything _of tbe experiments con- 
ducted by Mt. Tata of Bombay in regard to boring in bis 
Navsnri land? — No, I don’t, but I do know tbnt bormgs in 
several wells in tho Snrat district resulted in tapping water . 
at a lower level and that tho water thus got rose in the wells 
and increased tho supply very considerably. 

219. Q. Is it necessary to have expensive tools for that 
purpose ; would tho country-made tools not do ?— That is a 
question for on Engineer to answer. - 


Mr.J. 

MoUiton. 
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• 220 . .Q. What happened in the ; horing trials which 
recently were tried at the Snrat Farm with conntiy-mado 
tools P — ^In one well the n^lts were very satisfactory ; in 
another smaller well the tnal was nnsuecessful. A layer of 
sand was mot with, and it was found impossible to screw 
the borer through this sand. With better apparatus the 
trial would probably have been Kuccessfut. I do not know 
whether better apparatus could locally bo made or n^, 

■ 221. Q. You hod a considerable amount of success with 
your imperfect apparatus P~Yos, certainly. 

222. Q. Do you think it is possible to educate pctmlo in 
the storage of manure parlicalarly in the conserving of 
urine P — 'fhey do not know much about it now ; but if the 
necessity arose for manuring an irrigated crop, the neccs- 
saiy amount of manure will be forthcoming, 

223. Q. They save urine ? — ^To a certain cztoiit, bnt the 
floors of cattle sheds are not likely to be generally pakka 
floored and drained, and this is the only way to save all 
urine. 

224. Q. In the famine of 1890 there was a terrible 
fodder famine and no grass was previously stored ; do yon 
think it is advisable to employ famine iabonr in storing 
CTass P — L suggested that course to the Commissioner, 
Northern Division, and to the Collector of Ahmndabad, but 
nothing was done. If the work had been undertaken the 
grass, which was available in largo quantities, conid easily 
nave been sold at a profit in'iiombay. 

225. Q. Is grass stored to any extent anywhere in the 
Presidency F — ^Nowhere that I know of except in Bombay 
and in Military Cantonments and by contractors, and such 
stacks are often purposely bnmt to raise prices. 

226. Q. Would the leading of a canal info tracts, not 
altogether favourable for wot irrigation, bo of value in 
sweetening the wells and increasing the amount of water- 
supply in the wells P — Yeet the water level In the existing 
wells in the Poond distriet is much higher than it need to 
be, bnt this is an accompaniment to waste of canal water 
and water-logging on low-lying areas. 

227. Q,. Have yon foand that the tanks have the effect 

of sweetening the water of wells in their vicinity P— I have 
not oWrved it. . ♦ 

228. Q,. I find yon estimate the average yield of the 
whwt in Ahmadabad to bo 1,800 lbs. per aero for irrigated 
land and o60 lbs. from nnirrigated P— Yes. 

' 229. Q, Would the irrigated crop got more manure than 
the Tmirrigated 7— Unirrigated orops get no manure at all 
practioally. 

' 280. Q. It is used more extensively for irrigated than 
nnirrigated crops?— Yes. In Northern Gujerat a well 
irrigated wheat or<m, if well manured, may yield 2,000 to 
3,000 lbs. per acre of grain, bnt there is conudetahle risk of 

i'lISfra ^ 

231, Q. I find that in Ahmadnagar we had in— 

1895- 1896 . 65,000 acres irrigated from wells. 

1896- 1897 . 126,000 „ . „ 

1897- 1900 . 101,0Di) ;, „ « 

Do you think the 101,000 acres would bo kept up P— The 
area will be kept up and extend with a ' return to years of 

noriual rainfall. In the’ last four years the rainfall has 
been deficient. It is certain that as eoon as the wells 
contain a good supply of water the irrigation vrill increase. 

232. Qi In Poona jronhad in— 


235. Q. Take the canal in Poona. -You bad— - 

Hnn’ionS * * ocK* irrigated, 

„ 1806-1897 . , 46,000 „ * 

« 1807-1808 . . 54.000 *'■ 

„ 1899-1900 . . 31,000 

Ilotr do you account for that?— It is very difficult to 
answer that question without fully studying it. 

236. Q. Would you prefer small tanks to large for 
fforadu soil, or do you refer to black roil only ?— Black soil 
chiefly. 

237. Q. Would the present bo a very good time for 
pushing the extension of wells ?— No ; the people are hard 
np; llioy havenotyet -rccovcrifd from the effects of the 
famine, and I do not think that they have the means to do 
mnch themselves. They have no cattle and no money, 

238. Q. Do you think that the adminisfration.shonld not 
bedisconnged if their efforls are not successfnl at onceP — ' 
Gradual efforts for tvell extension should be made, 

239. Q. Do you think people would he likely to be 
encouraged if Government advanced- money to dig wells and 
charged a bagayai aisersmont instead of taking hack the- 
edvanceP — IVlien cultivators apply for takaui they are not 
certain that they will got all the money asked for. 

240. Q. What do yon mean P— They are not sure that 
the advance will reach them. .They are not sure that if 
Government advanced them Bs. 100 they will get the whole 
amonnt. Then they - are hot sure of gating the money in 
time. 

241. Q. Vhey might apply quickly P— There are objec- 
tions to taking takavi ; the pei^lo may prefer to pay heavier 
interest elsewhere if they do not actually get the whole sum 
from Government. The current belief is that a good deal 
“ sticks " in the bands of the subordinate service. 


s. 


1805- 1896 

1806- 1897 

1898-1890 
1809-1900 


66.000 acres irrigated from wells, 

81.000 ,, ,, >» 

60,000 „ ,, ri 

67,200 ,, ,1 M 

Notwithstanding that, you hope that an increased area will 
be maintainedP— Yes. 

238. Q. Also in Sholapur and Nasik ?— Yes. 

234. Q. The increase in Poona is slight P— Many of the 
Cecils in Poooa arc probably in, the canal area, and if there 
is canal water the people do not use them. 


243. Q. I suggest bagayat assessment of Bs. 5 or'Bs. 10 
per acre as extra assessment for the well, instead of repay- 
ment of principal and iatercstfor takavif—l would' prefer 
the payment of ipterest and refund of advance during a 
long term of years. 

243. Q. Why P— Because in that ense the people, know 
precisely where they are, and can calculate definitely 
whether it will pay them to take the money or not. 

244. Q. If yon take^a 'single well It would pay eo mnch 
for area irrigated by one kos F — ^Thero is, spoouiation about ' 
it. 

245. (2> Where P— I should prefer interest. .. 

216. Q. Why ? — I want your reasons. Thisy might agree 
to pay bagayat rates calculated on actual advance of money 
by Government if they were c.ertam of getting the whole of 
the money. 

247. Q. They prefer fakoniP—Yeta 

248. Q. Do yon think they prefer long instalments ? — 

Yes. , ' 

249. Q. More than twenty years P— No, 

250. Q. (il/'r, Jbbet»on.}—One more question. Would 

you tell ns whether in the tracts of Gujerat, where there are 
neither tanks nor wells, the average rice crop’ is a poor 
one ? — Yes, in the poorer parts, i .e., in the Mehmadahad 
taluka of Kaira- district and in the western villages of 
Ahmadabad it is decidedly poor. . ' 

251. Q. Even in those parts where rainfall is more 
reliable the existence of small tanks woald largely increase - 
the average yield P— Unquestionably, if the tanks can give 
two or three waterings in the scasim, 

262. Q. Could yon give ns a'ny very rough estimate of., 
the average value of the yield without tanks as against the 
average with tanks. By what proportion wonld^ tanks 
increase the average yield P— Double, at any rate, in the 
case .of a liberally cultivated crop. 

263. Q. It has been suggested to us that it docs not • 
increase it by more than 14 to 10. Do you think tliat. 
estimate is incorrect P — Certainly 5 manure and two or. three 
Waterings' at the end of the season would douhie the outturn 
in my opinion. 


ilr. A. C, Losak, Collector of Broach. 
(Surat, llth December 1901.) 


1 Q. (The Prendent.y-YovL are Collector of Broach P 
•Yes. . . ' 

2. Q. What general measures do yon consider to be the - 
at to enable Broach to ‘resist famine?— I do not think, 

8.E. 


there is any measure of imgation which would do any-' 
good, because there is no scope for irrigation. ■■ We could - 
not possibly get water. ' ■ . 

3. Q. . There are wells, I ropiawe J-Ywr the water- 

supply is limited, and they would be oi very little use., ^ . 
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4. Q. The depth is beyond 30 feet P— Below thirty feet 
the water is salt ; yon oan get a limited supply of sweet 
water, hut directly yon increase the supply yon spoil the 
water. 

6. Q. Is that invariably so P — ^Almost invariably. Per- 
haps there may be small tracts where yon get sweet water 
at a considerable depth, bnt I shonld say it is true for fths 
of the district. 

6. Q. Daring the last famine when did the wells give 
out P — ^1 was not in Broach during the last famine. Frao-' 
tically there is little irrigation from wells in Broach. aU 
the wells give out abont the beginning of the dry weather. 

7. Q. The last famine was very intense and very long ^ 
was there any diSonlty about drinking water P — As far a^ 
I conld learn there was no practical difficulty about drink*' 
ing water during the whole of the famine. There is alway.4 
a slight scarcity of drinking water in the dij season, bnt 
I donbt if it was very mnoh worse during the famine year. 

8. Q. We have had evidence that there was a stimulnsf 

for the time being given to well irrigation by the constrnc- 
tion of kachcha wells P — It made no really material differ- 
%rsib. k.'Mdcrida. <!>i kutlw.lv'S. 

these were dng only for temporary use. 

9. Q. Did they not lighten the stress P — They made no 
material difference. I donbt if 1,000 weUs were dng and 
that would only mean abont 1,000 acres. 

10. Q. Yon don't see any prospect of improving the 
means of irrigation P — Of all the districts in the Fresidencyi 
Broach is the one which least Tcqnires artificial irrigation, 
becanse, \rith 17 inches of rain, good orops can be raised. 

11. Q. Yon have had only one famine since yon can 
remember P— Yes, only one within the memory of man ; in 
1899 we had only 12 inches of rain and the monsoon ceased. 
Daring the last two years there may have been famine in 
other parts of Gujerat, bnt there has been- no distress in 
Broach which wonld be thought anything of, if there had 
not been a famine the year before. This year with 22 
inches of rain we shomd have had a 16-anna crop in a 
greater part of the district but for damage done by rats. 

12. Q. Famine has occurred once and so it may occur 
again P — ^Looking up at the statistics of rainfall there seems 
to be' no ground for the popular idea that the rainfall has 
diminished. The figures show that the present rainfall is 
better than before. 

13. Q. Three years ago yon bad famine ? — Yes. 

14. Q. It may come again P — ^Yes, it may of course ; but 
looking at the averages, there seems to be no reason to fear 
that fanune will oconr for another 50 years. 

15. Q,. Have yon any water-logged parts in your district 
and are they inoreasing P — No, 1 abonld not think that 
they are increasing. Certain areas were water-logged, bnt 
we nave drained them. There is a water-logged area still 
in Ankleshvar, hut I have no reason to brieve that it is 
materially increasing. 

16. Q. Is there any question of remitting revenne on 
account of it, or of reducing the amount P —There is a letter 
from the Government on the subject. 

17. Q. Do yon know of any good -done by drainage P — 
The people were pleased with the drains for the first two or 
three years, as they conld grow cotton instead of wheat. 
They are now complaining that they wash away the snrface 
soil. 

18. Q. Have yon had occasion to go into these com- 
plaints P— No, I have not had time to look at the lands 
myself, lhave only just joined the district since this 
question cropped up. 

19. Q. The Mandatdar made personal inquiry and his 
report has been sent to Mr. Beale ? — ^Yes, that refers to. the 
complaints made by the people that the channels had done 
great injury. 

20. Q. Has the report ^ne to theFnblic Works Depart- 
ment for consideration ?— ^es. 

■ 2i\. — -kiiA vsiiis.dis.d. vi. 'B.ssls.'s. 

report P 

? 22. Q. (Mr. MMtr-Maekenzie.) — Y es ; (to the witness) 
—Do you consider that the report can be relied on P — Yes,, 
I think so. I reported that in Wagra people said that the 
land had been 8poiled,'bnt that elsewhere there was not the 
same complaint,- 

23. Q. (27ie Presidenf.)-r-l suppose that water-logged 
tracts have done Eest'diirihg the last 2 or 3 years P— There 
is np donbt of that, - . 


24. Q. (Mr. HtyXam.) — Conld you tell me h6w. inSny 
wells were constructed in Jambusar P — One hundred and 
sixteen. 

25. Q. Are they kachcha wells P — Yes. 

26. Q. The majority of those 116 wells were left incom- 
pleteP — Yes. 

27. Q. How are they dug P — The people excavate a short 
way down, and when they get sufficient water they leave 
-the well in that stale. 

28. Q. The Mamlatdar who came here just now said in 

reply to a question that they Were all wells P — I 

suppose he called them pakka because they cost Bs. .300. 
He may have onlled them but they were veiy'poor 

pakka wells ; they have no steining or very little. 

29. _Q. Were advances given for themP — ^Yes, takavi 
was given. 

30. Q. (Phe President.) — I see Bs. 38,730 was given P 
— Yes, that was the takavi advanced for the 116 wells. 

31. Q. That is Bs. 334 apieceP— ^Yes. - . 

32. Q. (Mr. Higham.) — They irrigated 2,000 acres P — 
'Pmgdi/L. 

33. Q. Whether they were pakka or kachehai—Yea, 
only in that year ; they were used only in the famine ; no 
one had made any nse of them since. 

34. Q. Will they not he nsed in another famine P— They 
will all be filled by then. This year our rainfall was 
fifteen inches below the average, and still they did not nse 
these wells. 

35. ' Q. Could yon not insist on their completing them, 
having mven them takavi for the purpose P— It is generally 
found that the man has spent all the money he was given 
and he would again apply for more money ; we cadnot so 
control the expenses as to be certain that he has spent all 
the money on the well. 

36. Q,. He nsnally spends it on something else P— Yes, 
very largely. 

37. Q. Do yon know any of these reolamation works 
made in HansotP— No; bnt elsewhere private reclamatfon 
works were nndertaken, bnt none of them sueceeded. 

88. Q. I suppose it is only a matter of time ? — ^We’gave 
the people 20 years to reclaim the land ; but the land is nut 
reolaimsd except partially, not enough to pay the cost { now 
they say it is not reclaimable. 

39. Q. Yon are speaking of the reolamation scheme of 
some years ago ? — I am speaking of the reclamation of salt 
lands. 

40. Q. I was referring to the works made dniing the 
famine p — I have not got any personal acquaintance with 
those works. 

41. Q. Yon don’t know how they worked P — No; bnt 
my impression is that you cannot reolaim salt land in under . 
30 years. 

42. Q. It is a waste of money trying to reclaim these 
lands? — Yes; in the Wagra Talnka reclamations were- 

' attempted and enormous sums of money spent on. them and 
yet the reolamutions have not paid. In some cases the 
people have been ebsolntely mined to my knowledge. 

43. Q. It may not pay profit from a specniative point of . 
view, hot is it worth employing relief labour onP— No, I 
shonld not think so, 

44. Q. Would yon employ famine labonron tanks?— 
No. 

45. Q. (Mr. Ibbetson.) —You donbt whethri: the work 
'will he profitable? — ^Yes. Nobody is satisfied with any of ' 
the tanks dng in my district by famine labonr. The large 
tank which you saw is of little good for irrigation and is ■ 
not required for the supply of the city, wfaioh wa's alrefady 
supplied with water. 

46. Q. Fonr or five very, large tanks wonld be of no 
value P— I could not say until I had seen them, 

47. ft. (Afi*. Slqiaoi.l-^^What else would yon enggegt. 
for your famine labonr P — Employment of good road-c, 
which are the great want of the district. 

48. ft. Where will yon get your metal . from P— The! 
metal wonld have to be brought from outside, as we have 
not got' metal in the district. 

49. ft. Would you use famine labour to make the 

hanks? — ^Yes. • - ........ 

50. ft. Must the rpads be .metalled?— ^Yes,. if they .are 
intended to last any length of time. 
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61. Q. Work of ‘ that sort, like railways employs very 
little labour in proportion to its cost?— Yes, but we slionid 
have something to show for onr money. 

62. Q. {Mr, Ibhetton !) — Do }'ou think you wbnld be 
able to keep np these metal roads, supposins you made them 
in the famine P— Yes, the Local Board conld do it. 

63. Q. They would have to import metal? — Yea, We 
have made many roads and keep them in repair ; the cost of 
making a new road is about Rs. 10,000 a mile. The Board 
now does a few miles every year besides repairs. If Gov- 
ernment provided the capital cost, the Board conld spend 
on repairs the money which it now spends on new works. 

64. Q. 'Do you expect Government to pay for the famine 
labour and to give yon the metal free?— It would be jnst 
as good as spending money on useless tanks. 

56. Q. Not on useless tanks but on feeding a starring 
people. Yon propose to employ the labour on the earth- 
work of roads and to spend twice as much in importing 
road metal F — ^There must be some increased expenditure 
involved to Government. The Government would have to 
bear all tbe expenses, the Local Boards could not, especially 
in a famine year. 

66. Q. I find in your note no expression of opinion about 
tank irrigation ; yon have strong reasons against tmsring 
to well irrigation. Would you do anything to extend tank 
irriration P — I do not think tank irrigation is irrigation at 
all, looking on irrigation as protection against famine ; for 
when the rains fail the tanks fail. 

67. Q. But does not the increased yield put the culti- 
vator into a better position to resist famine, and thus there 
is less likelihood of his coming on relief ?— That is so. 

58. Q. I suppose tank irrigation is profitable to the 
people? — ^Yes, for rice. 

59. Q. Do yon think relief labour could be usefully 
employed in cleaning out the tanks? — I would have said 
that tanks are a useful form of relief until 3 or 4 months 
ago, but I now see cause to doubt it. Wherever I go people 
tw me that tanks are none the better for being-cleaned. 

60. Q. Do they give any reason for that?— The old 
bottom is disturbed. 

61. ^ Do they ever ask for new tanks ?— They ask for 
the excavation of riUage tanks which are used for irrigation 
and for cattle. 

62. ’ Q. Would ^ou deepen the village tanks ? — 1 doubt 
the useful efitect or spending money in deepening village 
tanks; tbe soU has cracks, so that the more we deepen the 
tanks the more tbe water disappears. 

63. Q, Do you think it is worth while doing anything 
to extend irrigation in Broach ? — think Broach district 
does not require any extensive scheme. Tbe people are 
exeee^ngly shrewd, and good cultivators would dig wells 
no doubt ; ii they thought wells of any use th^ would dig 
them and they can get iakavi for the purpose. My experi- 
ence is that thOT won't dig wells even if yon gave them the 
money free ; if they did dig they would not use them, as it 
does not pay to draw the water. 

64. Q-The unirrigated crop is so good? — ^Yes. 

65. Q. Suppose you had another famine next year and 
relief labourers to be employed somehow, do yon think yon 
could do any good to the district by employing them on 
irrigation works of any sort? — -No, I should employ them, 
in the first instance, in digging out rillage tanks ; the area 
for Mgation tanks is very resmeted ; it would be simply 
thrortring away money to dig irrigation tanks in blMk 
cotton soil, where people are quite satisfied vrith getting 
their cottc^ They don’t want irrigation there. 

66. Q. Th^ would not substitute rice for cotton?— I 
think on the whole, that they would not. 

'.67. Q. They prefer cotton?— Yes. 

68. Q. Apart from the qnesBon of assessment? — ^Yes, it 
is a very hardy crep and a profitable one. 

69. Q. {The Freeident.)—‘B^ the t[ncstion of employ- 
ing iamhie labour to make navigation canals in Broach 

been considered?— Never to my knowledge. 

70. Q. {Sir. Sajaratna AfiWr,)— There are several tanks- 
in the district?— Yes. . 


famine lahonr bemsefnlly emplc^ed in that way.?— Yes if 
the EngiiieorB certify that the raised imda wodd inerMse 
the capacity of the tanks. 

.73; Q. (Mr. Mtiir’MacXxnzie.)— In some parts of. your 
disf net there are considerahle areas of waste water-logged 
lands?— No, not a very largo area. 

. ' fippredable areaPr-Yes, bnt except in 

Anklcshvar they are mostly all drained. 

75. Q. Do yon think that drainage is the best remedy 
for them? — do not know any other remedy. It is rather 
a dangerona thmg to do unless it is done very carrfdly. 
Yon may take away more wafer that yon ought to. I saw 
the drainage soheme that was first stuted in 1885 ; it was 
founded on the basis of draining off 6 inches of -rainfall 
per day. 

^ 76. Q. It is only one inch here in Olpad P — I am refer- 
ring to tbe report of Mr. Day; ho says he found that the 
heaviest rainfall on any one day was 11 inches, so he pre- 
pared a channel to carry off rainfall m 2 days. 

77. Q, Wonld it be .any nse running drains into tanks 
in water-logged areas with a view to create nee cultiva- 
tion ? — I think it is tbe best thing to drain into tanks 
below the drains. 

78. Q. If yon put regnlators in the drains you might, 
to some extent, obviate the danger of taking off too much 
water? — That is a question tor the Engineers to answer. 

, 79. Q. Was famine lahonr employed on these reclama- 
tions you spoke of ? — -No, it was private eaterprise. 

80. Q. (Mr. ibietroff.}— You ray reclamations might 
take 30 years ; hut will they succeed in the end ?— Of two 
men who undertook extensive reclamations, one is stone 
broke. The other has large means and got a good deal of 
fertile land in conjunction with hia reclamation. *He won’t 
tell me he has sneceeded, for next year the Government 
assessment falls dne, bnt I think he will stick to bis reclama- 
tion. 

81. Q. (Mr. Mitir^Maeienzie .) — ^Do yon think tbe terms 
of grantiug taiavi are sufficiently liberal P— Yes, I don’t 
think the layats onght to be given money at a lower rate of 
interest than we have to pay, 

82. Q. Could any farther simplirity he introduce in tbe 
procedure of granting advances ?— 1 believe that during 
the last two or three years, tahavi has been given with 
remarkable simplioity. 

83. Q. Bnt in ordinary years ?— Inquiries must, be 
made; first of all you must know the man’s position, 
whether be is Bolvent. We ask the 'Mamlatdars to make 
inquiriea. 

84. Q. Do you think they are a bit alow? — Yes, in' 
ordinary times, they are; bnt thqy have not -been slow 
during the last three years. 

85. Qs Do yon belisve that there is misapprehension 
and unfounded fear on the part of the people that if they 
make wells either out of their own resources or ant d 
takavi i^vauces they trili be charged enhanced assessment 
contrary to the law? — ^Yes, they fear enhanced assessment 
if the well is made in their own land. 

86. Q. .They would be afraid of somethmg more than if 
they left the land d^ F— Yes ; it is TeBsbnable, as nobody 
^ows to the contrary. 

87. Q. It is in the law (reads from -the Code, Section 

107)?— At any rate the general feeling is that Govern- 
ment is inclined .to assess improvements at every new 
revision. This morning - 1 travelled along with a wealthy 
Barsee gentleman who said his assessment had been enhanc- ■ 
ed 1,200 times in the Bevision Survey o-jring to bis having 
improved his land. . ‘ - ' • 

88. Q. Do yon believe bimP— I don’t believe liim' so 

far as tbe 1,200 times are concerned. ' 

89. Q, Yon don’t tbir* the provisions of the Code are 
understood by the people ? — No, I don t ; but I niay .^d 
that I think that when it pays they will make wells regard- 
less of enhancement. ■ 


71. Q. Do yon think it would he possible to inerrase 
their capaci^ by raising the bunds ; yon object to digging 
and disturbing tbe aoilP-^-I could not give a professional 
opinion on that subject, as I am not an Engineer. 

-72. Q. la it not generally known that their espadty 
deteriorates owing to neglect to repair them. Could not j 


90. Q. Do you think, given tank irrigafaon, rice -, crops . 

would be moreprofitablothancottonP— Ido n«)t think so; 

the people would never change cotton for noe.' The people 
are very lazy. If an enterprismg;cnlfavator n^ p ^od 
deal of manure with irrigation, I think that a nee crop 
might he mote profitable than a cotton mop, biK I am, 
doubtful. There is so little rice in tbe district that I Lwe 
never m^e a comparison of the profits. Cotton gives from 
Be. 30 to Be. 40 per acre. 
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91. Q. Jlfr. said it might give Rs. 100? — 

doubt that cKocpt in very exceptional land. ' Tho people like 
growing cotton, because it gives them rorj little trouble. 

92. Q. Uly point is this, if famine relief labour is 'em* 
ployed upon digsing rico Innds. it might help tho people to 
grow a more profitable crop ? — I am not sure how far it -is 
a more profitable crop. I have not studied the question. 
I am very doubtful whether, if rice tanks were . made' all 
over the place, the people would change their cultivation in 
black soil. 

■ 93. Q. Are you aware that rice is grown with cotton. 
The cotton is intermixed with rice ? — Yes. . 

94. Q. I understand from Mr. Mollison that in the year 
of excessive rainfall the cotton may fail and rice would 
succeed P — Yes. 

' 95. Q. TTuder these circumstances would it not be pos« 
sible to grow rice and make it a safer crop ? — They have 


adopted rice in certain are.as where there is a heavier rain- 
fall or when they get surface drainage collected. 

96. Q. Yon don’t agree that the Iferhndda and Gipti 
would offer splendid opportunities for irrigating large areas 
of very valunble crops, in the Broach district?— No. 

Q- It is said that daring the last 30 years there has 
Mldom been a year of good rains. ‘ The rainfall returns con- 
wadict it. In former times the people used to sny that 
Broach could not have a famine,' because they 'conld seta 
cotton crop with 17 inches!’— I don't agree. - . 

98* Q. "Wo were told by an Assistant Engineer that the 
population in Broach was without ocenpation for seven 
months in the year?— They are fnlly occupied from June 
to Maroh or. for ten months in the year ; onr difficnlly gener- 
ally is' the deficiency 'of labourers. 

, Fresideni.)~\7e were rather astonished at what 
fell from that gentleman. 


ZIr.A.C. 

Lopgan. 


Jlr. M. VISVESVABATA, A.M.I.C.E., Executive Engineer for Irrigation, Poona. 
{Poona, 20th December 1901.) • 


- 1. Q. (The Preeident.)— Yon are the Exeentive Engineer 
for Irrigation, Poona?— Yes. 

2. Q. How long have yon held tlwt position ?— For 
two years and eight months. 

■ 3. Q. TYhere were you previous to that ? — I was attached 
to tho office of the Superinten^ng Engineer, Central 
Division. 

4. Q. What are your duties here?— I have charge of 
the Mntlia and Nira Canals, including their storage reser- 
voirs, four small tanks, two or three famine works, and 
the. water-supply of Poona and Eirkee Cantonments. 

5. Q. Yon E.ay — “ Tho cnltivahlo area commanded by the 
works is 289,981 acres, or about 12 per cent, of the total 
cultivable area of tho district. There is room for farther 
extension, especially in the northern half of the district.” 
How much do yon estimate of the cultivable area is actually 
cultivated every year?— Nearly the whole area is cultivated ; 
the cultivation by means of irrigation is, however, only 
ahbut 60,000 acres. The rest is on rainfall. 

. 6. Q. Yon say there Is room for farther extension, 
espeeidly in the northern half of the district; what 
extension do yon contemplate P — There aie a number of 
- small rivers on which reservoirs may he built. In the 
north-eastern portion of the district irrigation might bo 
practised from storage reservoirs, constrncted near the 
ghats. The whole area would want a systematic exam- 
ination. 

7. Q. Wiih reference to what you say abant there being 
room for further extension, is that from personal know- 
ledge ? — ^No, not entirely ; that is my general impression 
formed in my toms in the northern part of the district. 
No snrveys'have been made except a very long time ago ; 
probably about 25 years ago. 

■ 8. Q. Yon s.ay in your note— “The reason of more 
favourable results in this dutrirt is that large storage 
works, which have nn unfailing gh&i snpply, have, been 
constructed in combination with canals which reach down 
to tracts of scanty or uncertain rainfall." Yon refer here 
to the KbarakwaslaP — ^Yes, and the Kira Canal alsa. 

9. Q. Do yon know whether in this diNtrIct any other 
surveys have been made ? — ^We have recently made surveys 
in the river valleys in four places. Mr. Beale has the 
results, of the preliminary surveys. We have prepared 
rongh estimates for works costing about 60 lakhs of 
rupees, 

10. Q. .What manner of works are these ?— Three out of 
the four are works of a productive nature ; that is, they 
wonld he worked for growing high-class crops. 

11. -Q. Do they depend on reservoirs?— Yes. 

12. Q. Where are they ? — On tho Panna and the Mntba 
rivers in the gh&t region and the Eara river on the plains. 

13. Q. These projects are to strengthen the ATntha 
Canal ? — Paitly ; two of them are intended for that purpose. 

14. Q. TThat is the discharge 'on the Mntha Canal'?— It - 
is not more than 250 cubic feet per second ; we propose to 
increase it to about 500 cubic feet per second. 

15. What is the discharge from the Nira?— About 

450 cubic feet per second ; we propose to increase it to over 
700. . . 

16. Q. Then yon have not a general scheme' for the 
whole district?— No ; there is a lot to bs .Euffsved before 

ogeneral scheme can be fgTm.qlBted.. 

Yob IV. 


17. Q. Do yon find the people on the Nira Canal ready 
to take w.'iter always ? — They are ready now. Before 1898 

there was more water than there was demand for. That ^^*oaraga 
was due to sufilciency of rainfall ; we may he returning 
to the same state of things again. If there is a good rain- 
fall, there will not be much demand for dry crop irrigation. 

On the Mntha Canal we have no water to give for rahi 
crops, 

18. Q. If there is good rainfall, say up to the end of 
September, then you wonld start the rabi crops ? — Yes. 

19. Q. Without irrigation ? — ^They almost always sow on 
r.-iin, except in a year of drought. They wait for rain.- If 
the rainfall is iusnfBcient, they ask for canal water. In 
one year out of three they get enough rain for a fair 
juar crop. 

20. Q. When ?— From September to November., 

21. Q. {Mr. MuirMaekensie.)— la it necessary to get 
the November rains in order to get a good crop ? — ^Yes, or 
at least at the end of October. If the later rain &ils, they 
require water from the canal. 

22. Q. Without the water could they not get any orop ? 

— ^That depends on the character of the rainfall. If Ae 
quantity or ' distribution of rain be insufficient or unsatis- 
factory, the crop will be very inferior. 

23. Q. In a good year yon wonld reckon an the October 
ramfiill ? — Yes. 

24. Q. The later the rainfall the better the crop?— 

Early rain is also necessaty for sowing. If the late rains 
fail, they always use canal water. 

25. Q. {The President.)— Yon say — "Where there ig 
chronic deficiency of r.'iinfall there is demand for water 
every year on black soil also ?"— Yes, in the eastern parts 
of this district. 

26. Q. Do yon mean even in ordinaij years ? — Yes ; 
nnder the small tanks in the eastern or dry parts of this 
district, there is a demand for water in the rabi 'season 
every year. 

27. Q. Although it is hlaok soil? — Yes, if they get 
goad rain they prefer to raise the crops on rainfall ; other- 
wise they fall back on the canal. 

28. Q. You say it is no disadvantage to have black soil 
where the water-supply is perennial ; you mean for sngar- 
cane ? — Yes, and even for dry crops in the drier tracts. 

29. Q. Do they grow sugarcane ireely ? — Yes, bnt the 
black soil wants a lot of manure. 

30. Q. You say— “ The rivers and stream^in the northern 
pari of the district are suited for extension of irrigation 
to that region,” Yon know the soil in the northern part ? 

— Yes ; it is fighter than in the south. ' 

31. Q. Therefore it will take irrigation more freely ?— 

Yes. ... 

32. Q. Is there any proposal for a survey? — A long 
time ago surveys were made, but when they took up tie 
Nira; they probably thonght'they bad done enough for the 
district. 

33. Q. TheraarenoProvincial Works?— No. None. 

34. Q. Have the villagers never been in the habit of 

makirg irrigalion tanks ?— Not in recent years. • ' ‘ 

33. Q. There are no ruins of .old tanks ?-'-There sre 
some small tan^ used for water-supply or washing by men 
and cattle. 

0 
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8C. Q. in some pafls of llic Bpmbny Pronldonfly Uicro 
nvo tonics in every vilingo P—TImt is not llio onso hero. 

■ 87, Q. (ilfr. jlf«ir*ilfael'cHsifl.)— llnvo yon nfi^'cd in 
GnjoratP— Yes. I wns in Surat. 

38. Q. (Mo PrerWonf.)— Comparing llio soil hero and 
in Gnjorat, I Bnpposo Uieio is more blnok soil ^ lliore tlinn 
here P— Yes, but Uio sell hero does not ernok ns in Gn jcral. 

80. Q. Do you know nnylbiiig of llio T.ipli valley 
sebomoP — T Imvo hoard of it. X lliink a sobomo of that 
magnitude should bn given a trial nolwiltislanding the 
blnok soil. No obnncq ban been given for siioh works in 
Gi\icrat yet on n largo sonlo. I do not see why wo should 
not oonstrnot a largo canal. 

40. Q. You say— *' Inquiries nbow that dnrlng the 
drought of 1800-1901 the water-supply of wells ran short. 
Do you know how long it took to run short j did it begin to 
bleak down in the first dry year P— I think it first broke 
down at the end of 1805) or beginning of 1000. 1 was not 
here in 1800 ; 1807 and 1808 wore fairly good years. 

41. Q. Ilavo you over thought ns to whether it was 
necessary to require applio-ations to bo made every year 
for water P Is it not a disoonrngement to the oullivalor 
to go Ibrougli all tho necessary formalities P— 'In tlin enso 
of tho small tanks 1 think water applications sbonld bo 
dispensed with ; on largo canals this eannot bo dene. In 
the monsoon wo stretch a point and allow cuUivnlors 
to toko water. There is a Goremmenb lIc«n]iition whloh 
permita tho watering of dry crop in tho monsoon before 
accepting water applications. 

42. Q. Is there any use in tho application system ?— It 
is of groat nso after the monsoon, for dry weather and 
perennial crops, when tho water-supply is limited, 

43. Q. What advantage do von allneli to It ?— It pre- 
vents our accepling rcsponsibiUly for watering a larger 
area than thoro is water for. IVo havo to calculalo for 
what area wo con give water. Wo cannot promise an 
indefinite amount. Wo usnnlly dolormine the snpply 
avaiinblo in Kovember after the monsoon oud wo find ,*nt 
for what area wo can give water and restrict the applications 
aoooi-dingly. At the end of tho monsoon wo have a certain 
amount of storage in tho tanks which can irrigate a oorlain 
limited area only. If ovorybody werp allowed to take water, 
tlio wfltor-supply would ruu out in tho tniddlo oi tho sonsoii 
and the crops would suiTor. 

44. Q. What arc you afraid of if you giro up tho 

STstemP For instance, on tho Mutha Canal wo havo about 

3.000 million oubio feet of water ordinarilr. The slomge 
vorios. If tho Inter monsoon rains fail, wholly or p.srtly, 
this storage is drawn upon earlier in tho sc-ajon, and th«o 

is tho further dissdrantnge that the normal ,fiow in the 
river stops earlier than in seasons of good rainfall. In » 
good vear, therefore, tho water-supply may suffice for 30 to 
40 per cent, larger area than after on unsatisfactory mon- 
soon. 

45. Q. Does tho snpply vary very largely P— Yes, to tho 
extent mentioned already ; wo raise the water above crest 
level by means of temporary slondoi-ds and boards. I bat 
mokes a difference of about COO million oubio feet. 


46. Q. In a year of drought you cannot depend upon 

having the Mutha reservoir full P— No, not to the ton of 
the temporary weir crest. We store wolor at the end of the 
monsoon a to 4 feet above the crest of tho waste weir by 
means of a temporary weir of standards and planks; 
whether the tank tills to the top level of the planks or not 
depends on the later monsoon rains. This also jntroduoes an 
element of unoertalnty in regard to tho quantity of water 
available. 


47 Q. Do yon think that, generally speaking, yon would 
set the full snpply or not?— We are certain of the lake 
filling eveiy year up to tho top of masonry crest. 

48. Q. Then when .you begin the rabi irrigation in 

October and November you should be able to fount upon 
n certain amount of water P— The difficulty _ is that if the 

later monsoon rains fail, there is no water in the river to. 
speak of and we have to draw upon the storage earlier. We 
cannot he oerlain what storage will ho available till abrat 
the beginning of December; that is our great difficulty. We 
have tried to work this out soientifioally for the past two 
or .three years. If we had failed to -do this,, there might 
have been extensive failures of orops'by untimely failure of 

supply. ' rt,. 

. 49... Q. -Between what'limits can yon count P— The differ- 
ence will he 20 to 26 per cent, between short and full .stor- 
age : wo cahnbt put up the planks early eiiongli to mara 
sure of a foil tank, besqiiso there is danger pf hea^.. floods 


over-topping tho plank weir and raising tho . storage ' to an 
nnsafe level. If, on the other hand, the planks are, put ,-ln 
lalo and the later rains fail there may bo no replehisbnient 
III that se-ison, Tlicao oircmnstances render the atong. 
nncortain within tho limlls slated. 

GO. Q. Hie remedy is, I suppose, a snpplcmontaiy .reser- 
voir P— Vos, 

61. Q. If j'ou had that innplnmonlary rcsorvolr, could 
you ooniit njion a fairly uniform discharge P— Tho nn- 
oertain conditions in that ca-o will go lower down. Now 
up to Tjoni wa have got a fairly sathfactoi^ supply throngh- 
ont the rear *, and if we hnlld another reservoir, tlie Jimit 
will be shifted 12 miles farther down, and beyond thst 
limit tile iineerlainty will continue. Tlio faet is wo want 
very miioh larger storage Ilian we havo at prcjenl, 

C2. Q. Are you aware that on the great canal ayatoms of 
Northern India no application* are ever asked lorP-— Tlio 
villagera sand np appiieationa on the Bone Canals. 

63. Q. I am iolking of (lie Pnnjah and North-Western 
Provinces P— I am not aware of the conditions there. 

64. Q. Tho village gets a certain iinmhor of slnices and 
tho people work them ; they distribute tbc water and there 
are no applications ?— We eiiinot do that bore ; our ■ water 
is too valiiahlo rxrept in tbc roonioons when the riven are 
fall. Onr slorogo at other Itroes is very expensive. 

66 . Q. Yon say in yonf note—" Irrigation works get no 
erodit for inerc.iso of land revenno.” Is that the casep— 
Yes. 

6 C. Q. 7s not an owner’s rate charged on Land p— Not in 
tlio Bombay PrcsiJoiiey. 

'67. Q. Thera is a book credit given to tiio canal ; is there 
not?— Not on.tbc now capital aeeonnt works. 

(A/f, Af«ir*A/WcXrnsie.)— The land is not ns.<cs«ed wet 
on Government irrigation works, The wator-nito is kept 
quite distinct from the land revenno. In theory the canal 
gets nil the eredit It deserves, lliongh In praetiee it may not 
get all. There may bo some cnlmneement mado owing to 
tho inerr.a.sed seonrity. 

68 . Q. {The JPrsjfWcn/.)— Then the canal docs not get 
full credit for what it does for tbc country ?— It docs not. 

69. Q. (A/r. JAir/son.)— Docs not the introduction .of 
aconni bring new land under cnllirntlon P— (A/r. A/i/i'r- 
A/acitc»sic.)— No, only; tbc cultivation of old land Is render- 
ed more scouro. There is only one per cent, waste even where - 
there is no’canol. If credit were given, . I think it would 
only inercaso book complications witbont any material 
oMition of roronuo to tho canal. 

Witness. — Neither conld wo gnaranlco the water-supply 
every year for irrigating the whole area now classed os 
irrigable. • 

60. Q. {The President.)— 1{ yon hitxo snfiiciont storage 
reservoirsP— In that case wo can gnainntce to the extent 
of tho storago only ; it depends again on the natnro of tho 
criqps. 

The President. — It seems very important for the Bom- 
bay Frosidonoy that all credit should be given to canals. 

Mr. Muir-Maekensie.— It wonld complioaio aceonnts 
witbont, I think, mnoh advantage to tho canals. 

Witness. — (Continuing.) Yon soy wo might give water, 
permanently without npplicatinns ; whnt rate would yon. 
fixP — {The President.) — Rs. 3 an acre for wheat., . 

Witness.— Oat working expenses amount to nbont 
Bb. 3-8, BO it wonld not pay if tho crop rate was onlyBs. 3 
per aero. Wo have a net revenno now of over Rs. 3,60,000, 

61. Q. I don’t quite understand your point P— Tho more 
yon extend irrigation the more yon lose ; onr xevonne de- 
pends on tbo nature of crops more than on the area. . A 
large extension of low-rated crops is a disadrantago from; 
tho. point of view of revenue. 

62. Q. Idon’t yet see your point P— Wonld yon charge 
by the quantity of water or the area irrigated P 

63. Q. By the area P— There would be the difference of. 
Rs. 2 and Rs. 40 per acre that I spoke of. 

64. Q, Wonld you say to a man if he asked for irriga- 
tion for B dry crop, I cannot give you water bocause there is 
so much required for sugarcane P — The water-supply is 
hypothecated for a certain area and only tho balance is avail-' 
nolo. If every one were allowod.to take water as he chose,' 
the snpply wonld run short. .In Northern India they admit' 
os mnoh water into the canal as they^ can and they prefer 
wasting it doWn the canal where there'is a chance of some .of. 
it being used'to allowing it to run to waste in the riVer 
itself ; here in Bombay wo tuy to draw - from onyetonjlfo 
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tfMrtoini ti): Ihllc as would just iiittsl our wauls because, ttio 
walcr^supply saved i* reserved for future use. 

fia. Q. In Norlbcrn India it is Irno lliol llio rivers bavo n 
large discliariie, but it varies and llio supply in the cnuiil 
is often insufiicicnt P— There, I thlnh, more than llirec* 
quarters is dry crop ; liere wo nave to regulate tlio nnionuts ; 
ono million cubio feet will grow to 2 acres of sugaramc ; 
for the raht crops it will he 12 to 15 acres. 

C6. <?. l)i> the people Hiat ate growing sugnTcarre have 
to send in nppliralion* P— Yes s the fondngs l>cgrn in Feb* 
niarv and go on into March and April ; wo calenUle what 
suppV will be nrartablc ; we only take ajqdicalions to lire 
fMeat that we have w.atrr for. 

ti". <2. Don't yon thintc it pos'.ible to bring down your 
worlting expenses P—IVc cannot in the ease of liigh*mted 
crops.* 

6S. <J. Your worhing expenses .are enormous compared 
with Northern IndiaF—I don't think so; oiir crop raJes nlso 
sre very high ; compared with the capital co*l of tbo works 
our charges arc nmieratc. 

PP. (?. (.Vr. AfurV-IfncbenJiV.)— Oor present working 
expenses are so rnueli disguised by the system of nccouril* 
that it is rmj’Otaible to gel at them. 

IJ'ifftesf. — Will you j>lca»e refer to p.sge 12 of my Momu* 
mndum about the system of ncronnts in this Presidency ; 
we con manipalale the nrca ; for instanee, we could check 
the area under sr:garc.mc rvad incrra«e that on r.tli crop* — 
c-nr nerc of sngaresno Is equivalent to about righi .acn-s of 
nrf'i crop" ; or: the Mtrrha Canal, by refusing walcr for cone, 
we could irrigate 40,000 ac.-rs inst(.nd of tlie S,000 acres 
at present. 

To. Q. (TZe /’mWes/.)— M'hich i* Ibo be-', way of 
protecting the country ng*in*t famineP — 1 Ibtnk working 
on ** productive " Unrs ; we should riot lock up water on the 
chance of a famine ; «o should every year make an csiiuialn 
of the water available for high e'^ar crops, and in famine 
yr-srs make seme e«icf**i<-n tn favour of dry crops ; p1ea»c 
See p.ige IT, st-rtion 0 of rny Metnuraridum. Another point, 
in this Preiidenev, i» that we iiave about S0.>,00:i acres, wlrirli 
arc c-stimatfd to w Inipble, but we only work np to !• 0,C0 ». 
In otbrrTrci'ideacies they work almort tip to tbeir inaii* 
mum. 

71. Q. It comiw to ibis, that in the faminr,s, which do 
unfoitmialcly occur, Jtadrai and the Punjab r.ati protect 
Ihctnsflvrt, bat Itombay cannot on aceounl of the system 
followed P— I consider tliat water tlioald net iie^i-served 
to a large extent for dry crops In n famine ye.ar oceans? it 
w-naU disorganire the culttration of high class crops ; 1 bad 
much roiher li.ave n fixed area of liigh class cn’p' from 
year to year than rercTTc water for dry crops for which llic 
demand is slack in ordinary jc,ar«, and only becom« keen in 
years of drought ; my ntwpo,als on this poihl are raplnined 
in section 2, page 18 of ii.y Mvmoraiidnm. 

72, Q. By ‘ fixed aro ' jon praclic,ally nirnn sugarcane V 
— Yes, and garden croi>a ; also a certain proportion of cereals 
and other erops. 

T2. Q* Yoa begin to irrigale sugarcane in March ?— Yts, 
about Felrnary and March. 

74. Q. If yon have a fix<'<l area eil engartinc, yon don't 
know in Marcti if Ihert: bi going tube an early tnoniioan, ami 
if the monsoon fails on the 1st of October and the (auks get 
dry, what would you dor— Oury^df rrsorvoirs fill every 
year. tVe could only guaninlco ooo*third of the nrca for 
■which there is water. In onlinaty years I would allow people 
to have cane under wells, but would not guarantee them 
water after October. That is tbe *• pcnnissiblo " aren. 

• 75, Q. Your ‘ fixed ’ nrca would lx.* strictly liiniled ?— 
Yc», olhcrwiio tbe wntcr-sujijdy may fail. 

7<i. Q.. Is j'our “ permissible " area just wiml is over 
and above Ibc “ fixed " P— I should like to refer yon to 
section 2,.pago 17 of my Memoraudmn. 

77. <2* As legardt the “ permissible area, ” if a man 
were to come and wiy— 1 want to start my sugarcano now 
and am prepared In Novenilicr and December to go on with 
my weff, wonW yon innfec ftim pay fcio Yes, certnnify. 

78- <2> ("dfr. Jbhetion .) — Yon _B.iy in a famine year you 
would refine water to " permi^8ibIo " esno and Jccep two* 
birds for dry cnips, hut a man gives in his nppHcatiuii in 
March, and you don't know till August bow things will be? 
—1 would accept liis application coiiditionntiy on the water* 
supply being liable to be withdrawn if necessary in October. 

70. (2* Du you restrict the area of siigareami in n dry 
year P — Yes ; we don't accept applications freely. 


SO. <1- How do j on kimiv in Mureli or April that it is 
going to bo n dry year ? — IVo nocepl applications in March vftvaraya. 
and wo cnieulnlo (he nrca for which wo want water np to . 

the cud of J line, and isKiic pasi-os aocoidingly. If wo tide 
over the hot weather, wc have ample supply in tho monsoon. . 

After the iiienFOoii aho wo usually havo .siifTieiciit supply 
for bringing to mntnriiy crops sown in ibo provions liot 
weather. If tlio inonsonn rainfall is good and tho tanks 
are full, wo may give water to tho area which I linvo classed 
as “ ncrmissiblc ". If tho water-supply Js short, tho per* 
missiblo area will he refused water and will have to fall 
hack tiMn wells. The " fixed " area will get water till 
March following. 

81. Q. {The Tresideni .) — Is thero mnoh scopo for oxlon- 
smn of iirigntinii P — Yes ; but each work is judged by its 
direct pioductive value, and if this iinentisfiiclory the Govern* 
inoiit of India will liesihate to grant funds, no matter 
how str.mg the rccomineiidations of the Commission may be. 

8uniid finnitce is the test of siiccc.*s in irrigation ns in every 
other public dopartmeiit and our first concern should bo to 
show a good return. In order to cniiblo ns to show a good 
rdtirn wc want to work onr system on lines suited to local 
cunditions and not on those laid down for other conditions 
}» thf> Kvrlh.yye.lem c/jJ runjah Fisai^cMl 

consiilerations nro everything. 

82. Q. We would not be hero if financml cunsidurntions 
were cverjtbing. Don't j'ou get ns miieh money ns you 
re<{uire for the maintenance of canals P — It is stinted. 

8:t. Q. Do yon mean for coiistrnction of new -works or 
maintrnanre of existing works ? — Both (paragraph 3, 
page I of Memomndiim read out). 

81. Q. TImt is for censtruction ; arc you stinted for 
msintenanre P — 1 he reduction in expenses on maintenanco 
began with the nbelition of the oiliee of Chief Engineer and 
s(>orinl Executive Engineers for Irrigation; from about 
1885 tbe nnimal outlay, both for maintcnaiieo on old works 
and for nrw works, has been viry low and the tendency has 
been towanU sevcic economy, 

85. Q. Yon have got wot ks which nro not paying nl ail P 
— My works in thisdi.itrict pay fairly well ; they show the 
I'csl results In the Fresidcucy, because they nro largo. 

8fi. Q. Uoyoii comidcr tlinl by spending moro money 
you eonid gi't a greater return.*' — Yes, by luercn«ing tlio 
scope of tbe work*. For iiistmic*’, the disebarging capacity 
of the Moths Canal may be inctKised from 250 cusecs to 
6W». 

87. Q. Would the expenses of maintenance bo doubled ? 

— No, they would not lx* in tho same proportiun. If wo 
provide mote storage and work more on prodnetivo than 
on nniltetive lines ivill onr works pay. Tiio more storngo 
we have the more will our works pay. I guarantee that if 
1 am given a ehaiicc to work tho Nira Canal on our own 
llnvs, we will mike it pay the full interest on the enpltal 
Outlay ; bat there arc two things nrces'iary : wo mast ho 
given moro money and nllowcti to work on our own lines. 

89. Q. In what way have you been hitherto restricted ? 

— ^Tlie tendency of llio orders of tho Uovcmnicnt of India 
has been in that direeliun (patagr.iph 3 of Itcsoliition 
No. 63-1., dated Ptii March 1823, by Government of India, 
re.ad out as in p.'iriigrnph 3 of hlcinorandiiin). 

6S». Q. (27(C Trctiilcnl .) — Does tho Govoriiinoiil of India 
restrict you os to Ibo niiionnt you must use for sugar* 
cane P — 

Afr, Jl/w#V*Ar«cI'ensic.— Yc.s. 

ininat. — Yes, and I have to look up water in oxpeota* 
lion of its being ulilixcd for other crops every year. 

DO. Q. {Mr. Ibbcttou.]— Yon would look to rotnrus 
rather than to nrca P — ^Yes ; good returns are an indication 
that valuable crops nro grown and the locality steadily 
hcnciils by tlio irrigation work. 

Sll. Q. {Mr. A/iiir^Macieii:ic .) — ^Tliu Govoriimcnt of 
India say that certain works nro to bo prodnetivo and 
certain proleoiivc. Tho Nira is a protective work and we 
c.an only givo a limited quantity of its^wntcr for perennial 
oiqps lifter -reserving suilicient to irrigate a reasonsbly’ 
large area under dry crops in a year of drought. 

02. Q. {2’he President.)— As a result of the system you 
fuliow you may have water lucked up ? — Yes, nt tho end of 
tl .0 year water may remiiiii unused. If water is reserved 
for dry crops, it may never bo used in tlinl parliculnr season 
and may lie locked np till tho next replenishment, or it may 
be run to waste. 

■ 03. Q. Simply bocaiiso it was kept for dry crops?-**. 

Mainly because of tbut; we bitvo never been able to uso tho 
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* tvliolo iiopply lor IiIkIi'I'Iiws orojH', nU)iitu{;1t tlirri) viw tlio 
dcnintid* 

O-l. Q. If Uiflio woroiionpidlcnUonii, ntil n ilmn wmiM 
Imvo bcfii wMlcili if ilio jicopli* Imil ulitir.o(l !i, Uuin^ nil 
tiio wftlor tlit’V liked P— if tlioro hr? no «iijilieiilI«o» m»' 1 
no contiol, Oio wntcr-Mipply mny run iml in or 

April ; Hint in, in tlio midtllo of llie noniion. Wti imwl emt- 
ttt)l overy ]iarl of t1ii< cAiml nnd ivcoUtn tiio floor in iinr 
vunnln nccordliiK l» llio mpply ittfollnblt' j lit" rlrcinniilniiefi 
ore oiiliroly dlfletcnl lipro to tlmsp in oilier pioviiieeii. We 
)mvc n tntnily cltiTorcnt ppI of cotiillUotu nnil no draim timl 
V'o niftj* in tillowed to tnAnn};o tliin(;« in o«r own woy. 

06. Q. Tlip qnoAlion ii to ^irotnel tin* cciunlry BK<»5n«t 
fAinino y— 1 oiiould plnno lrri^ti>m in Uin fitAl lino of 
dofonen for pruleeling tlifl cotinlry in liinnt of fmninr. bnt 
irrlKfttion cannot irnliinly protect tlic connlry in eneii yenw. 
Wo nui*i imvo irripition worka to tlie nttnoat c»lenl po*- 
oiklct iul At A TCAHonnldc oitltay, 

00. Q. You luiy ill pnra>;rApli 'JO, rn};i’ fl of your Jfemo- 
inndtiiii, “ in pood aeanena llio Wank noli of tli* l'cee.an 
\ic]d«n foil IwrvonlAnd in ordioAiy yenwA fair liatml"{ 
3 guppoitP Ihtrc if f^/Rit v/»rWy tu liir IhteU I'e*, 

tlinio h A pioat vAiinty. 

07. Q. In noiiip piacM more lliftii otliera limy inke iiri> 
ipition P— Blnok coltmi coil ii llin wi.rat f<*r irripition ; it 
crnckii ( other clniAca of lilAck iinil nrhieli aa' mired with Mini 
or liATC A intmim «iib>»tmtnm nrc fiivotirnblr, ce]>eelally fur 
Biipnto.anc. 

08. Q, Do you know of wbnl proper I ion of tim iKwcan 
block roil one iiiipht cay timl it e.innDl Im irrigated nt till f 
— A very sninll proportion. On nil kindii of block rollon 
soil if tliero is n cbnnco of pood rnin j ll p-ays ihr people to 
loiso food croi>ii nnd ocrcols on minfnll mtlier tbnn on canAl 
wiiter. InigAlion from cannls can Im carried on wltii 
profit for Browing aI! erniH wliioii tAnnot prow on rain 
Alono. Wc found nl AliniAdnopsT, wbeic tlm soil is btiiek, 
they tiiko wAlcr, but nt Surnl nnd llrotirh under no ctretim* 
ntnnccs will they Inko itP-— 1 think IhaMhcrc la more snnd 
in the Ahrandunpar soil. Siirnt soil is inferior fur purpoim 
of irrlRntion. 

00. Q. 1 SCO yon sny in ivaniBranh tM, iwpc 6, “ dnrinp 
1806*00 the nren irrlgntcd in the Devon nnd Gujerat was 
7<1,023 ncroa nnd the Assessed rcronue from w,itcr*ntlvs 
umounted to Its. d, 62, 470* During 1807*08, thoiigli the nren 
rose to 120,610 nercs, tiic reventto nnioniittd to Its. 4,03,130 
only, so thnt with nn increnso of 00 per rout, in nren the 
increnso in revenue was About 0 per cent, only P * ~18l>7*08 
wns piActically a famine year nnd there wns fninino in the 
provioOB yc.ar. People were niisioos to replenish their store 
of grain and there wns on extension of dry crop iriignlioii. 

100. Q. I'hc Mnswnd nnd £krnk tanks cannot, I snpiiose, 
bo connected with tlio <jh6(» P— *1 tbiiik not Ibo Ekrtik ; nn 
nttompt might bo uindo with tbo liliiswad; the question 
sboulit bo inrcslipntcd. 

101. Q. You say on page 8 in pnmgtnph G— “ tlio fortim* 
lilies tho wntcr applications uiid special rarnsiireinnnts, 
etc., nru nlhu cbatnclcs in tbo wny of .cTlci’sinns of irripn* 
tion " ; you propose the " lixo!l,"'nrcu on that grbuiid P— In 
order to onnblo, us to dispense with water nppllonliuii's oy* 
crops, I bnvo proposed ** fixed iiTigntion " under my sohonio. 
1 propose to aispenso with water nppiicaUons entirely in the 
case of small irrigation works only. 

102. Q. Would tbo " fixed area " bo tho same land every 
- ToarP— It would bo tho same for six years nnd would then 

bo chiingod. Under my sohemo ouo-third of the watcr*siip« 
ply will bo given to the “ fixed area " alwn^'s ; tbo remain- 
ing iwo*tliiras will bo given iutho " pcriuissible area "in 
ood Bcasous and -bo applied to, dry crops in soasous of 
ronght. 

103. Q. If n man hold 300 acres, he might without send* 
ing in an application grow sugarcane over 100 acres P — Yes, 

I should restrict the area under sugarcane to ouc-third of 
tho total area of tbo blocks. 

104. Q. Ho might grow it on any hundred acres P— res. 

103. Q. He might change tho field so long ns he did not 
exceed the area P — Every village under command nnd which 
can be conveniently eorvod by the canal should have ouo or 
two specified blocks to which iriigatiun should bo confined ; 
the people of the village must agree among tbcmeolvcs to 
practise irrigation in that block ; people who have no land 
of their own may lease out plots from others, na ie at pre- 
sent done, during tho currency of tho lease for water-supply. 

I should guaranli-o the water-supply for such' blocks 'for six 
to seven ybare at a lime. 

S. E. 


103. Q, Don't yen think six years t (,0 wiieliP—Ko. IVe 

jiavo *H»fcnni* crop ttmtilng six years without tc-sawiiig, 
riinl is ninisitalof conwe jH't mual rjtitom is to have a 
ru/oan crop for two or tlirco years. 

J07. (il/r, jlfiif/r-JIfrtfil'ewsi?.)— WoutdyonrmlMVo'ir 

to iimki* P-Ves { hill jKOpl" will do th^ dMlrilm'.iaa 
Among tlmm.rlvrs as tlmy have done in Hanife nod Kf,an* 
iVih; till* j®lnl is vxptaliiNl in Mr. Ihalss report, 

ItiH. Q, Within A wttaiii ott» the eullivalr.ro w'ooH pro* 
uvhly atniigo llmir nwn tiitatlon p~iVt. If ws have a 
" fixed *' nfc.t for wldcii wr gnarAntfC wnlvr Ihr jwfle will 
lay out their moimy and manarr flmir lanl ; iroihr tw we* 
•eat syslvm there fs loo tnneh tiiicciUinty, 

J(K). Q. (jl'dr /'/irriWrnf.l—WoBh! loa hind them tofsts 
water P— Tills is cxtihined in p-irognpli 66, sr^U m U of my 
imto (rr.vl nut). 'J’heprorosaU I Irtvc madr nir. 1 think, 
Under til* ptcsvnl rticamstAnces the If water werr 
gitrn to any and every jsnl of a sillogr, llmre wtmld 1« 
serions li«s. Wlih thesamr qiisiitityof wati-r we shtll 
lifohahly he able to irrigate 60 p-r c.uiit. ic«no area in the 
idork than if tim irrigitibn were in S'-aitercrl patches. I 
ftdioft Nmro wiVfheMiiir difficnfiyin giving vipportunftfrs 
to all ctilllvAlors to irrigntr, but timyean arrange nraong 
thrtnselvro And elitaiii plots etclinr in rxrhxnge or by ira.<< 
»s nl pincnt. At prfs.-nl caliirotom from parts of the 
distriet where there is no raonl irrigation Iring thrircapitat 
and obtain Irav* of plcte ot^ land fur sugsrvane eoltiration. 
Theraoie might hu done in connecsioo with the Murks. 
Hanction to giaut a Idivk msy he withheld until the vil- 
lagrrs ngrro anioiig tlirn-.'irlri's to give a share to a trosoiuibio 
projioiliim of the enhivators in the village. Thiij fetms to 
tsi the tm-t |XM.itk!e system tinder existing erreumstanres, 
but if A letter system i* soggiUtcd, wr sliall be glad to go 
Into it nnd give it n tiial. 

The population of the Dombsy I’tesldeacy aceetding to 
the ven*ut of 11*01 w,v« 1C millions ; the net cropped area is 
more tlmii 10 mtllimi neirs, giving A rntc'of moro than 
1 acre of cropp'd area per Iirati of iW|in|ation, In all ether 
province I— Appendix 1 of my jhlrmutundnm— the rate 
per head is leiw than 1 octe. One itasou wliy irrigation is 
not so extensively eneaniaged in this rrrsiJrney seems to 
be the large nie.i ciiUivated com|utcd with the |«puUtion ; 
if they get n good crop once In two or three ivixn, they can 
ntfonl to live on it. 

Another point 1 wish to bnn^; prominentiy to ntticc is 
the ]iererntnge of area of well itriptioii on total cropped 
area; in llndras this jiercenttige li 4*88, in liombay it is 
3*40, while the eottrsponding percentages for tank and 
cann! Irrigation ate ItroO and U’70 for Aladros and Bomlwy, 
leapeelively. I think these figurca show that adequate 
])iovi»!oD is not made in Dombay, nnd that there is l.<trgt* 
rcofie for the extension of canal nod tank irrigntioa In this 
{Kirtof tho country. 

1 linro Kiiil niroady that tho proportion of cropped nren-'o 
tHipuhttion is larger iu the Dombay Frosidency tliau else- 
where. Dry crop irrigation will not pay m Bo’jeb.’iy ; over 
(>2 ]ior cent, of the irrigation in Aladras Is under paddy or 
rice. If rice ia excluded, oUier irrigation, including peron- 
nial, ia small. ljTiKnjj^“'i8 mainlv a quostiou of rice 
^oj|iUiviitionJi\Jliyin». Wo have very little rice cultivatioo 
iiTtbfi X/Sechu, because other food-gmin crops likoyimr* end 
liijri are grown on rainfall with less cxpeudtlute of labour 
and capital and less trouble tbnn rico, which ordiaarily 
requires irrigation in addition to rainfall. 

110. Q. This country has auilcrad very much during the 
last fow years from famine. Supposing you had reason to 
hortevo thnt in 10 years’ time there would bo another famine, . 
whot would yon do for tho Deccan beforo then P— Irrigaliba 
nt tho best will only bo a partial remedy*, but I should h'ave' 
works of several kinds— tanks fed byy6df rainfall. 1 should 
also try largo canals coiutruotod like the inundation canals ' 
elsewhere taken from rivers fed by yddf rainfall. ‘ These 
canals will bnvo to bo taken through rough country and will 
bo exponsivo, but the expense must bo faced. 'I'ho water - 
which is now running to tho sen will be carried in these 
canids whioli iu a year of drongbt will distribute moisture 
over the whole oonntiy ; depressions along its conrse may 
bo filled nnd tnil tanks like those montioiicd by Air.' lieale 
may bo roplcnishod ; aud subsoil water wherever such canals , 
pass will be rained and well irrigation will be encouraged. 
'I'bo next class of works, though not tho least important, are 
village tanks and weirs on small rivers ; these may be large- 
ly extended. From this class of works Govcrnmcqt should - 
not expect a largo roveuuo. If they did, there wonid be 
no progress, but the indirect results will luora. than repay 
tho outlay ou them. As- suggested iu my Alcmuraudum 12 ' 



SMLEGTUO- liVlDENOlir* 


liikLs tuny bti' epctii nuuuully on . irrigaliun . workHt 10 
Inrgo tanks and cauab, and 2 on luinor village.tnnks and 
river \Toirs. But tlio more money nTOtlublo tho bettor. . 

111. Q. M'’hnt works would you piojtosa to spend it.o» ^ 

—It is important to have a proper bydrOgrapbic , survey of 
the country first. - - - 

112. Q. That won’t cost very muob?— Only la iaklis 
per annum for the next 8 to 10 years ; tbero will then bo 
some' excellent soltemcs. Meantime wo can carry.' ont 
reasonably good sebemes already prujeotod. 

113. Q. (Ifr. jlTtstV-jlfaeicnsio.) — Why are you. con fi- 
dont that tho sebemes will be excellent ; yon will romember 
that a largo number of projects in connection with . Lake 
Bite and tho Maswad were prepared which it was - thought 
-would ,bo cxccllont, but they wore not so P — would . like 
rcferonco to paragraph 30 of my Memorandum, in which I 
have explained why tho Deccan works were a failuro. - 1 
hare all along contended that if tho works arc managed on 
lines suited to local conditions, they will show better results 
than ihe^ do now. I have admitted, however, that Bomb.ay 
works will never bo as remnnerativo as works in Northern 
India. I don’t ask that expendituro in this Presidency 
slionid be anything like what it is in other provinces, bnt 
there should bo a reasonable allowance mndo to this Presi- 
dency also, which there is not at present. 

114. Q. How are you sure that the mistakes made in the 
past won’t occur again P—1 think we are wiser now. 

115. Q. (jlfr. Ibbelaon .) — ^Why do you think in ten 
years theso schemo.s will repay Gurernmout when tho present 
schemes don’t ? — They will pay indirectly and they will pay 
also a reasonable direct return if tho present anomalies and 
difficulties are removed. 

116. Q. Do yon think tho present schemes do pay Gov- 
ernment P— The Mutha pays more than 3 per cent, and tho 
Mira about 2 pet cent, and on the two, if indirect -results 
aro taken into account, tho return to Governinciii, if I may 
risk an estimate, is probably more than 6 per cent. 

117. Q. (r/jc PrcfiVc«<.)— Do you put as your first con- 
dition certainty: of supply P — That oertainty is always pos- 
sible in reservoirs fed by ghit rainfall. 

118. Q. Having got your survey and knowing all about 
Iho couuhy, where would you look for tho first means of 
seenrity ; would you look to the storage of tho ghdt supply P 
— Yes, and then go to tho plains. 

110. Q. (Mr. Sigham .) — ^With regard to tho new storage 
works on the I understand these' nro tho only pro- 

posals made P— Yes, 1 have submitted rough schemos for 
fonr new tanks for this distriot. 

120. Q. die there any other possibilities of storage ?— 
There must he several other sites. Theso are all that have 
been cxamiiied. 

121. Q. Where? — In the northew parts of tho Poojia 
district. Also tho existing works,' the Hint and Mutha 
Canals, may be extended by increasing their storage by 
means of new tanks and by extending the canals and their 
distribntarics'. 

122. Q. You cau make more storage works than arc 
shown here P — think many more. 

123. Q. Suppose yon get a greater increase of storage 
tanks, could you nso them? — ^Wo could if we work on Uw 
lines I have soggested now. IVe should exioud tho cultiva- 
tion of crops which do not depend on rainfall. 

124 Q. You would not extend your area of cultivation ? 
— The total area may not increase; our cultivation in 
ordinary years should bo intensive. 

123. Q. I am speaking of this tract of tho Poona district 
in which you have no irrigation ; could you extend irriga- 
tion on that by finding more storage tanks in tlie g/ttits ?— 

1 think so; no detailed Eurveys have been made; wo have 
tough surveys made in some few instances showing that it 
is possible.' 

126. Q. Could you make a new branch to the Nira Canal 
atid a portion oi the supply to another part of the 
district, if you have a greater supidy available at the head 
of tho canal ? — We can extend by tak'iiig a branch from tho 
Kira Canal to Satara and Sholapur. Mr. Beale has an idea 
of having a branch canal. 

^7. Q. Provided you gel water? — Yes; storage must 
be first provided. Before we tbink of extensions, wo should 
increase storage for the Mutha Canal in this district. Tho 
present canal is 70 miles long and half of it is not working. 
Ihcre is ample scope fur using all the water wc can store up 
inthe^dafs. * 


101 

128. Q. Could you oomuiaud tho iiorth-castorn part of Mr. M. Fi 
the distriot by tanks? — 1 believe so. vcsvai^ya, 

129.. Q. What about the BhimaP — It is voiy lpiv ;' it is - 

voiT deep'; but if we havo'a very high weir, it.may be pos- 
sible to take water for irrigation from it; whether- suw a 
soheme is finunuially possible depends 'npon tbe result of 
Surveys. . • ■ 

130. Q. What about storage P — ^We should probably have 

to store water near the ghdls and take ivator a long .way ;iu 
tho rivers and raise where required by means of piok-up 
weirs. . 

131. Q, Can't you-storo up oil the ^/idfsP-rWe can, sir, 
but no regular surveys have been made. 

* 132. Q. 1 suppoEo no proposals bavo been made bebausc 
the river is much below the level of tho country P — Yes, 
that is the general impression. But wo may be able to find 
sites for reservoirs, though wc shall haro to go a long way to 
get command. 

133. Q, Last year, 1000-01, you irrigated over 52,000 
acres on tho Kira Canal P — Yes ; I can iii-igate 100,000, if 
necessary. Area and the nature of crops irrigated should 
both. he. taken. Intn in avtinia.ting tha reunite in 

any year. 

134 Q. You irrigated 47,000 acres in 1897-98 P — Yes. 

• 135, Q. And 42,000 in 1696-07 P— Yes. 

136. Q. These wore tho largest are.aB? — Yes, in recent 
years. 

187. Q. Were they all very dry years? — Yes, except 
1837-08 ; when in order to raplcnish their stock of grain, 
tho cnltivatois irrigated a very much larger area than usual; 
they did not wait for lain-watcr. 

138. Q,. What was your supply in 1897-98 P— Our supply 
in tho tanks w.as full. 

139. Q,, Yon had sufficient supply all through 1899 P — 

No, in 1899 tho Bhatghar Lake did not fill. IV'e restricted 
our area and regulated our supply. 

140. Q. This shows a much larger area because it includes 
a greater area of food crops and less of sugarcane ? — Yes ; 
tho proportion of tho sugarcane crop is only 10 per cent, on 
that canal. 

141. Q. Of the normal area ? — Yes, 10 per cent, of tlie 
normal.arca. 


142. Q. How much this year ? — We have got the same 
area, about 6,000 acres of perennial crops. 1 have not got 
the figures for tlie first official year hero, as the Bevenne 
Keport is not out. 

143. Q. You do not know what it ans P — No, 1 have got 
figures for other years. 

141. Q. You had a very small area in 1802-93 ? —Yes, 
the canal was young then, aud uot developed. 

145. Q. In a wot year what is tho cQ'ect on tho urea P — It 
will piobably go down to 30,00tl acres. If there is plenty' 
of rain, water is taken only fur perennial crops aud a little 
perhaps for Juar ; some water is always taken for mbi. 

146. Q. {TAo Frctidenl.) — ^Is there any rice at all P— 
No ; very little. 

147. Q. Not worth meutioning ?— No. 

148. Q. (Mr. ifty/iam.)— Docs sugarcane come uuder 
kharifor under ra^tP — Ouder A7iar(^ (explains from the 
book). 

149. Q. Take 1898-09 ; you had 3-1,090 acres ; yen say 
ii was mostly pcrciiuiul ? — No, it was uot mostly perennial. 

150. Q. (2’Ao Fresidenl .) — ^You put it too strongly 
when you said tlmt in a wet year thoro would be nothing 
but perennial crops ?— I mean that in a wet year ^tlis of the 
revenue will be from pcrenuiul crops ; that from the other 
crops would be very small, though tbeir aroa may be com- 
Xuratively large. Bnt area alone is uot a true index of the 
results. One acre of sngarcauo is equivalent to 8 to 10 
acres of dry crops. 

151. Q. Muder any tarcum^ances would the urea 
perennial crops be more tbau 25 per cent. ? — ^Never. • 

152. Q. (J/r. Mtiir-Mnckuisic,)— By your eysl^ 
can raise it to a third ?— Yes, in the blocb only. Oats:- 
the blocks, tho dry crop area will lucponderate. 

153. Q. How much of your area would 
Uuder your system? — About lOiwrceuf,; 
would get -jrd of the walcr-sujiply, butoBe^ 
takes as much water as 15*uores ol olherert-j 
Would uuly he about ]\,th. 
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164. ,Q. (Mr. , JSMMuii)— You sa^r— " wo arc not allowed 

to wbrlc on our own lines,” wliodbyou inean by ‘‘wo*’ 

tbo Local GovornmentP— No, tbo Dopartttient. 

165. Q. Yon are not allowed to work on 3 ’our own 

system P— No, not in the manner wo tliink best adapted to 
local ciroamstauoes. * 

166. Q. You attribute this to some oi-ders of tbo Govern* 
uient of India P — Yes. 


INDIAN iJRUiGA'riON GojimIssIoN: 




174. Q. Yon will esUmato what the - area wniiM ijli' 

“ ““«>■ ««>.r .rjsfe 


157. Q. What orders are they P— The Government of 
India have laid down u general policy for all the provinces. 


176. Q. Will you moHsoro the area every vear'P—Nn 
once measui-ed, the « fixed ” area is known! ^ ' 


168. Q. Where is that policy laid down P. 1 do not see it 
here P-~(RoadB.) It is laid down hero. 

169. Q. You say this means that the canal is not to be 
worked for produotivo purposes P — That is what we gene* 
rally understand. 

160. Q. You say you are fettered by the Government of 
India. Where are the orders P — I do not say there is any 
specific order of the Government of India which applies to 
this Presidency alone, but the general impression of the 
Government of India is that where thei;e is extensive irri> 
gatiou that means protection. In our experience hero pro* 
lection does not mean production. Government have laid 
down general rules for all provinces, but they work badly 
here. We are guided by the rules and general policy of the 
Government of India. 

161. Q. In this particular case the Government of India 
merely remark that in a season of drought there has been 
a decrease of area. It is usual to expect an increase of area 
in a dry year. It seems a harmless remark on whioh to 
base snob an assertion P —But inorease of area means, in 
a large number of coses, deorease in revenue in the special 
oiroumstances of this Presidency. 

162. Q. That remark may bo made in regard to any 
canal in a season of drought. I do not see Low you can 
construe it in the way you do P— For this reason j our 

. water-supply in a year of drought is limited and wo have 
to help the perennial crops of tlie previous year and provide 
water for a reasonable area of new sowings of the same 
class of .crops. If water is diverted from these to inorease 
the area of diy crops, irrigation of perennial crops would * 
bo disorganised. In this- Presidency we ought to look to 
valuable crops rather than to extonsion of area. 

168. Q. You have no other order to restrict your supply 
to protection of dry crops P— No direct orders. I think it 
is the impression or the Government of India that wherever 
there is'estension ofarea under irrigation there is protec- 
tion. Protection means production elsewhere, but not here. 

164. Q. Has your Public Works Department ever made 
any representation to Government on the matter P — I think 
so. I cannot say definitely wkat ikey have done, bnt they 
must have represented the diffioultios several times. 

165. Q. To explain your plan a little more fully why 
do you restrict the area to ^rd of the available water- 
supply P— Because w.e can guarantee water-supply to that 
extent only in a year of drought. 

166. Q. Why don’t you propose to restrict -to 19,000 
acres P— because you object to qur working the canal on 
iirndnnMve lines in ordinarv Years and nrotectiva in faniiiin 


MMWfTiae - 

villages will require ^rd of the supply. ' 

short P-Wo guarantee 
only ii-rd of tho minimum available supply. Ouroldtfed 
tanks always fill, even in a year of severe drought. ^ ' 

178. Q. {The PmiVcff A}— For slatistiu. nuruoses von 
tl*o.»wa P-Blooks aro fixed- L^ix tosk 
year!^** measurement is necessary fvery 


“ “““ ’'“s got one or two fields outside • 
Oio area and puts in sugarcane P— Wo would not give him 
water except on the pcrmiesible system. “ 

180. Q. (.Mr. Miiir-MociCTistu,)— Do you take it for 
watorp— They are willing to 

rcady sent in applications. I believe the Local Govern^ 
mont IB favourably disposed to give the soheme a trial it it 
IS shonm to be practicable. •*««««ii. 


181. Q. (Mr. mgham.)-Yon think you will irrieate a 
larger arm of perennial oro^s if yon gnarantee them |rd of 
the supply ^an they have irrigated in the past P -Yes, we 

have now 6,000 acres of sugarcane on the Nira that brines 
about a lakh of revenue; wo should have 7,000 under i^ 



167. Q. One-third of the water-supply ?— Yes ; I would 
set that apart for perennial crops every year ; that would 
give fixity to irrigation. 

168. Q. Yon gnarantee ^rd of the water-supply to.porcn- 
nial crops P — Yes, to the blocks in w.hioh 1 propose (o carry 
on “ fixed” irrigation. 


on “ fixed” irrigation. 

169. Q. They can use the water fur what -they like? — 

TtnWA nf f.liA Owaft ATlIer a****].... 


XOUe \{^ uau UDU ifuts wubci xui' wuub tiivj iiae r'*— 

No; I would have about one-third of the area only under 
. sugarcane ; some such condition would bavo to-be put in. 

170. Q. Yon would not interfere in any way with the 
village r— Not so Jong as they manage properly. If they 
wasted water or quarrelled among themselves, we may inter- 
fere and regulate. 

171. Q. Will they not look upon it as a permanent 
asscremeut ?-^Wo don’t want permanent assessment ; we 
only want fixity for six or seven years. I should accept 
joint applications from each village for six years. 

172. Q. What would 3 ’bu charge for -grd water-supply? 
—About Bs. 12 to Bs. 15 per acre. 

173. Q. If you guarantee -^rd of the supply. Low can 
you cliurge upon acreage? — The area which ^id of the 

cttnVilv nnnnniltp avAiInbln pan iitimifA wHI ka 


suplily anuunlly available can iiiigate will be estimated. 
This area will be distributed among the villages. There 


182. Q. Why P— -Beoauso daring jeara of good rainfall ‘ 

183. Q. What would iprovont them from putting down' 
sugarcane now under the present system P— They are not ■ 
supply***^* 'vater-supply ; if rain fails, wo restrict the 

• 184. Q. The cultivation of perennial crops on the Mutha 

Canal is now more or less a gamble P—I; think so, as regards 
ird orithof thearea. . - “ 

I® 1*^6 supply to, perennial crops . uncertain on 
the Nira (JanalP— Yes, it depends on the localitr. In the - 
upper reaches the crops are praotioslly safe. In the middle 
01 the canal the supply is -unceitain, ■ ■ , , 

186. Q. Taking an average?— About ilh is uncertain. 

187. Q. (Mr. ijfis^son.)— There would he less gamhliii<' ‘ 

under yonr new system P-^Yes. ■ . . “ . 

188. ©. And then in addition to .that you rrouid have 

also the ‘perennial ' area on whioh-there would be a' certain 
amount of chance P— Yes, that is a great point. • • • 

189. Q. (Mr. .ffiyfiain.)— What do the people do in the 

year of. famine ; do they reduce the area of oan'e of their 
own accom and inorease the area of food crops P— We reduce' 
the area of sugarcane for them ; the whole thing is done bV - 
us. My experience in this district is -that the for 

Bu^rcane in a bad year is as great as in ordinary years.-. 

100. Q. I think the Bombay Govornmeut have several 
times explained the reduotion in .the urea under sugaroane.as 
due to fomine and plagne ?— It was, duo to.the low rate of ; 
raw sugar irj 1897 and 1898 ; these abnormal oauses operated 
also. But since 1899, .in .whidh year I took charge of. these, 
canals; the demand for water for sugarcane has been as keen ' 
as for dry crops. 

191. Q. Ordinarily considered, people would cultivate as 

much cane as they possibly can even in a famine P— Yes • ' 
that is the tendency. . , ‘ _ 

192. Q. I snppose.ina famine year an acre of cade .Is'/ 
quite as good as an acre of fodder crops?— A great.deal - 
better; it will employ more men and for 12 months instead . 
of 4. 

193. Q. An acre of sugarcane requires tqore .water than 
an acre of dry crops ?— Yes ; about 8 to 10 iimesmore. The' . 
gross' produce per acre of sugarcane' is .valued at about 
Bs. 600 and fodder crops fetch about Bs.- 80 in a fisiiime'' 
year and Bs. 30 in ordinary yean. 

•194. Q. (Ylie PmtVcnf.)— Now many cubic feet do yun 
require for an acre of sugarcane P— About 3 or -4 lakhs-' 
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o! cnbio The yield of cane is Trorth about -?^ times 
that from rinhi crops. 

195. Q. It will pay you better to use your water upon 
dry crops tbaii it will upon sngnroane crop if sugarcane 
takes 10 limes the amount of water and only yields 7^ 
times the produce P— But the demand for sugarcane is 
constant ; not so for the dry crop*. Eesidcs, the dry crops 
require water citlior in.tbe monsoon or in the rabi season 
when the water is not so valuable. 

19G. Q. Could you irrigate seven times ns great an area 
of- dry crops as’ yon could of cane if yon stop sugarcane 
altogether P — ^Ten times more of rabi if ot every acre of 
cane we can irrigate 10 or 12 acres of dry crops. 

197. Q. Would water be taken P— Only in years of 
drought, not always. For perennial crops the demand is 
constant. 

198. Q. (2/i'. Do you think that the 

r.ites now charged on the Nira Canal are unnecessarily 
lowP Do yon think that people can pay a higher rateP— 
I think the rates are very good now, but they are capable 
of increase in three or four years' time. 

199. Q. Why must we wait P— On account of famine. 

200. Q. People on the canal are rich and prices of crops 
have risen P — Te8» 

201. Q. Why do yon say wo ought not to inereaso 
them ; I ' ask yon generally whether the rates charged are, 
in your opinion, excessive or too lowP — For ordinary, dry, 
and monsoon crops the rates are fair ; for cane the rate is 
low. 

202. Q. How long ago were these rates discussed P —On 
the Sira Canal very recently ; on ncoonnt of famine they 
have not enhanced the rates. 

203. Q. (ilfr. Siffbam.) — Conid you giro me details of 
your expenditure on Revenue establishment — the establish* 
mcni that you have to maintain on the Nira Canal P— -Yes. 
(Refers to statement I*C.) 

20-1. Q. What is your charge on establishment p — About 
20 per cent, of the gross rorenne. 

205. Q. What do you allow for collection P— Five per 
cent, on total receipts. 

20G. Q. Who does that go toP— Tlie Civil Department. 

207. Q. Twentyfiye per cent, is taken for the main* 
tenance of local establishment P — Yes. 

2C8. Q. Do yon know how they exactly divide the cstab* 
lishment between the works and revenue P — We have got 
a certain amount of expenditure on works and repiUrs ; on 
that they charge 23 per cent. The whole of the balance 
goes against the’ Revenue establishment. 

209. Q. You recommend os one means of protecting the 
provinces from famine that the Government of India 
should allow you to spend about 10 lakhs a year on new 
works P — Yes. 

210. Q. Is that 10 lakhs for the whole province or for 
the Poona distriot P— For the Presidency proper, excluding 
Sind. 

211. Q.I think the cost of irrigation works on an avomge 
is about Rs. 200 per acre p — Yes, according to the present 
system of acconnts. 

212. Q. Ten lakhs a year would ultimately go to inore.ise 
the area by 5,000 acres per annnm P — ^Ycs. 

213. Q. At the end of 20 years yon would be prepared 
to meet famine with 100,000 acres P — ^Yes, it looks smll, 
but it would mean donble the present area. 

214. Q. What percentage wonld that be of the area under 
cnitivation ? — Something very small ; I do not expect any 
great results from irrigation alone ; have said so in my 
Memorandum. 

216. Q. You aay doable the present area P — It is not 
enough ; if yon give 20 lakhs it would be a very good thing. 
— ^I only mentioned what we were likely to get ; not what I 
thought was necessary. Before the famine we were gettinn- 
1 or -2 lakhs a year. So 10 Inkhs are a large amount 
comparatively. I would welcome 20 to 30 inHip. 

216. Q. (Mr. Ibbetson.)—Tho oaneisa very valuable 
crop ; yon .cannot afford to risk it ; it takes a largo quantity 
of water ; yon must know how much you have to provide 
for. In your note you say the onltivator grows fodder crops 
in the hope of being able to do it without your water ; he goes 
on waiting from day to day hoping for rain and when he 
does wantyonr water he wants it in a hnhy and most get 
it at once ; .any delay on acConnjb of his having to snbmitpn 


application would be very injurious'; Would it'do 'to.bave yig 

■ applications for cane only, fo'give the oano area' preference tegvar'ava. • 

but allow people to nse the balance of the' water; as they 

liked P —In the monsoon .there is no .difficulty-; on many 
canals there is some water to spare and -this they oannse.- 
Thera is n Government order permitting ns. -to give water 
for dry crops without waiting for application. . - 

- 217. Q. Havoyon' never in yotir time imposed -double - 
rates on men for taking water, rnthont application P— Not 
on drr crop.*, except when nil the water was required for 
crops for which water applications had •heen.BCoepted. 

218. -Q.' Why not extend the same pHnoiplo, to those 
who take water for fodder crop, wheat, gram and y«ar 
when they choose at the end of monsoon as long as yon. get 
yonr sngareane watered P — Our water.snpply beqomes ve^ 
valnable after the monsoon. Our stock is limited and we 
have to use it in ns profitable a manner as possible. We 
have to regulate between sngareane and oth'er crops. 

219. Q. Suppose yon give sngareane the preference, then 
wonld yon give water for other crops without application P 
— Only where wo hare an nltimated supply. The’ supply 
is so uncertain ; we have to look ahead dnd provide for 
sngareane sowings in March or April. 

220. Q. Before 1806,1 understand that a great deal pf 
your water was unused on these canals P — To a great exUnt ; 
it was in 1898 also ; bnt we never have any water nnnsed 
•n these days, not during tliese Inst three years. 

221. Q. Before tbatP — ^The people wonld not take it. 

222. Q. Would they not have used yonr water 'if yon 
had allowed them to take it without making an application P 
— It might have had some slight effect ; perhaps abont 6 
per cent., bnt we did not want to let the area to go ont of 
onr hands. 

223. Q. In a gond year yon abolish application P — No, 
wo relax stringency, in accordance witn the orders of 
Government. 

224. Q. The application system wonld only be worked 
strictly in a had year P— Yes, but sometimes we have to' 
place restriction year after year, eroept in the monsoon, 
if there is a oonsiderable extension of perennial crops under 
the canal. This remark applies to the Mutha Canal only, 
which is a productive work. 

225. Q. In yonr scheme of irrigation you gnanmtee frd 
of tho wator'supply, presumably for oane irrigation; and 
give Jrd on yonr * permissible * system ; it people are willing 
to give |rd on yonr ' permissible ’ system why not get the 
first -Ird taken on the same terms, that is, have Irds ' per- 
missible* and no * fixed ’ area P — Because in the permissible 
area then there would be uncertainty of onltivation ; water 
would not be available in a year of drought. 

226. Q. Do yon think they will always prepare their 
land for -Ird if it is fixed P — Yes. 

227. Q. They won’t prepare for ^rds P — ^They will sow 
every year ; my object in having frd permissible is to have 
-|rd of the water-supply in a famine year for diy crops: 

'f bey prefer to have an assured supply which would Only be 
available for the “ fixed ” area. 

228. Q. {Sir. Muir-MaeJeensie.)— If you don’t have a 
fixed area you don’t get extension P — ^No. 

229. Q. {Mr. Ibbehon.) — Yon say this penuisrible water 
wonld be very largely used by people with wells P — Yes. 

230. Q. Is it not waste to give canal water to people 
who have got welisP — It pays them to nse canal water. 

If they are left to wells alone, unaided by canal water in 
good years, they will abandon irrigation. 

231. Q. Speaking of ta^ks, yon say “smaller tanks 
perform a useful office in Madras, namely, to protect the 
rice crop during a break in the weather.” Why should not 
they do the same in the Deccan P— Beoanse they have rice 
in Madras ; we have no rice here. 

232. Q. Is there no rice in the Deccan?— Very little ; 
there is rice on the hills, of an inferior kind ; it does not 
pay the cnltivators to go to the expense of rice cultivation 
there. 

233. Q. Would small tanks be of use generally in the' 

Deecan ?— Yes, small tanks will do good in many ways. 

2S4. Q. How F — There will he moisture and the water- 
level in wells will he high in the neighhonrhoed. 

235. Q. Wonld there be any irrigation? — A little 
perhaps; indirect irrigation from wells there will he. 

236. Q. Directly they won’t pay?— No; small tanks will 
not pay in the Deccan. 
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I*' ■ 287. Q.' Do' you think people ! would bo ' ready to conlri- 
. bnte for their oonstruotlonP — I think they may henskod.- 
The experiment is worth a trial. 

238. Q. Tpn say — " one reastn why well irrigation is not 

largely practised is that the enbsoll over wide areas is rooky 
which makes well excavation n matter of groat expense.” 
Do you think people would use wells largely if they had 
them ; would it be profitable to' work- them irrespeotivo of 
the cost of moking them P— In a famine year they would 
pay. • • , . 

239. Q. That would be one year in ten P— Yes. 

2t0. Q. 'Would it pay a man to use a well it it wore 
made for him P — ^It would depend on the enterprise of the ' 
man ; if capital and manure were forthooming, it would pay. 

241. Q. Yon say that it is by artificial debits that 
working expenses are enhanced P.^Not as regards the 
working expenses ; the charges are fair on the Nirn and 
Mutha Canals; but in regard to capital expenditure there 
are artificial debits. 

543- ©. Js ihfi ciputal oxj)enditnra enhanced^ — ^Ycs^ ii) 
some extent by artificial debits. 

243. Q. On the Mntha and Nira Canals yon have 
separate establishments for supervision of irrigation P -Yes. 

244. Q. Your working charges are actually what it 
costs P — Yes. 

245. Q. There is no artificial debit P—1 am not prepared ' 
to go so far ns that. 

246. Q. Is there a large artificial debit P— No. 

247. Q. They are mainly aotualP— Yes. 

. 248. Q. You say that the actual average working ex- 
penses would be about Rs. 8 per acre P — Yes, they vary ; 
Bs. 3 are for the whole area in the Presidency. On the 
Mntha Canal the working expenses amount to Bs. 7, because 
the principal crop is sugarcane. 

249. Q. Yon say that an acre of cane eosts much more 
for maintenance than an acre of jmri P— Yes. 

250. Q. What makes up Bs! 7 P— .Maintenancoi repairs, 
and establishment. 

251. Q. You say the average is Bs. 3, and oane, Tvhioli 
forms a substantial portion of your crops, costs Bs. 7. 
What does juari and wheat cost P — A good deal less. 

262. Q. Could you give me an idea P— Say Bs. 1-8.' 

263. Q. Suppose yon double, the area of wheat and 
juari. you would not double your expenses P — ^No, we 
would reduce them, that is, judged by the rate per acre, 

264. Q.. Yont Bs. 3 includes all crops P — Yes. 

256. Q. What is Bs. 1-8 P-=-Por wheat and rali crops 
. only ; the average is Bs. 3. • ' ■ • • • . 

266. Q. As rabi only pays Bs. 2 and working expenses 
are Bs. 8, therefore you'say it would not pay von to increase 
your area under wheiitP—^I. am referring to the results in 
iihe whole Presidency. We have got about 100,000 aoi-es 
under irrigation. I have said the total ai'ea considered 
irrigable is 300,000 ; supposing we ' had all these 300,000 
under rabi area, our total revenue would he less than what 
it is now. 


262. Q._ All .these things uopenu on me man. who has 
charge P— Yes ; I have 'got charge of. the Mntha Oun'nl, and 
n ^ show a saving of, say, 

Ks. 10,000, nn'd get credit, iho resulting evil effects will not 
bo felt in my time, but in my successors. 

203. -Is there then anything you conld suggest that 
would give the Executive Engineer a keener insight?— If a 
programme is drawn np to’seo month by month whht water 
there is and what area 'under irrigation, the Executive 
Engineer will be able to take steps- to 'stop extension of 
irrigation if the w.'itor-snpply is scanty, or to extend the . 
same if the supply bb abundant. If they know that wc 
are able to give water liberally, probably people at the tail 
of the canal will tako it. Tliorc has always bce'n loss water 
than 'there was demand' for in my. time. ; 

264. Q. Yon never had surplns' waterP-r-Wo never had 
more water than wo could use during the last three years. 
In good yciirs they do not wnnt'it for ordinary dry. crops, 
and then there is a surplus. 

265. Q. Do |yon know the reason of the difference 

h/itwMX) Jmpms) Sbimisf—Thfijv sk 

several classes of works in progress- in a district.- Irrigation 
Work (Imherial),- Milltoiy Works (Imperial), Beads and 
Buildings (Provincial). -The district is olas.sed as Imperial 
if works of that class preponderate, or Provincial, if the 
major portion of the expenditure in the district is from 
Provincial funds; Certain fixed percentages are charged for . 
establishment on all miscollaneo.ns works and the balance of . ■ 
expenditure debited e» bloc to the class of works which 
decides the ctassification of the distriot. - In the Shofapur 
district only fixed - percentages are charged on irrigation ' 
works (refers to para- 36 and reads from appendix, page 23), 
and the result is the establishment charges are very lo'w in 
that district. - 

266. Q. At page 10, paragraph 36 of your note, you 'say 
— " Total cost of maintenance, including share of revenue 
management.’’' What is .the share? — They 'charge 26 par 
cent, on notual works expenditure. 

267. Q; Of the two canals, which do you say is protec. 

'tiveP— Th'e Nira. .. „ ' . , ■ . ■ 

268. . Q. I understand .that ;yon actually held up water in 
reserve in order to provide against d year of drought P— Yes. 

269. Q.-Are Ibere any forders .to , that effeotP— It- is 

regulated by practice and by , the general .impression that 
the Government of India want a large area of food and 
fodder crops to be irrigated,' -Bspecially during years of 
scaroity. . ' ' • 

270. Q. The general impression is that the Government 

of India wish that food aiid fodder crops should be pro- 
tected P — Yes, ■ ' 

27L Q. There ore no sped fie, orders? — I have, already 
quoted some orders which can be read that way. ' I have 
also explained why_ the Government of India assoointe 
increased area with improved results. . 

272. Q. Yon say yon cannot give snillcient water for 

high oloss orops P — Yes, now-n-dnys,'to the extent there is 
demand for it., ■ ■ • ' 

273. Q, Practically there is no demand for water, except 
for these high class crops, in' a year of fair rainfall P— No 
large demand. 


257. Q. On page 13 yon say— “the Executive Engineer 
is required to keep his tanks and canals up to a certain 
standard of efficienoy and when he has done this the water 
may run to waste or remain looked np in the tanks for all 
ho cares.” Is this an exaggeration P -I say so to make the 
position clear. We have not worked that way in this 
district. 

258. Q. What I want toknow is this. Is there anything 
in the present system -which could show to the Exeontive 
Engineer how the canal pays P — The Revenne Beport shows 
that. 

259. Q. Not nntil the Bevenne Report comesP — No ; the 

final . figures are sent to the-press by the Examiner, Public 
‘Works Acconnls. ... 

260., Q. Conld he not got an idea p— Yes, ' a rough idea 
from areas and expenditure in his otrii'acconnts. 

26i. Q. Is there anything which yon. would ‘suggest to 
enable the Exeentivo Engineer to have a keener insight, 
into the nso of water P — I think theExeentive Engineer 
must 'study carcfolly^the irrigating capacity of the work, 
and -watch the operations from -week to -week ; otherwise' 
there is a deficiency of water .the crops will snffer dr ' 
maybe locked up 'and remains unnsed. ' 


274. Q. We were told yesterday that certain people would 
take any amount of water for dry crops if -yon. give it 
every yearP — ^There is no demand for dry crops ; they won't 
take the water ; they will wait till the last moment fur rain, 
and if rain fails, then they rush for canal water. 

276. Q. They won’t begin to irrigate before they know 
that the rain will not oomo P — ^Yes, they won’t insure their 
crops beforehand. . . , 

276. Q. You say — " fear of enhanoementof revenue exists 
in the case of well irrigation ; ” do yon say that from your ■ 
own knowledge P — The statement . may not be. correct; I 
have heard reports, but have no per.s6nal kno-wledge. - 

ejvr heard 

people Boy.soP — Yes ; I think iHs not a foot. 

278 . Q.' (.MjvSbfetS 6 yov" 7 ^ere is no enhancement, but 


they are ofi?^iJp— Yes, there' is no doubt about that. It 
would b^a'good thing if Government published their 
intentio^roadoast ; then there will be no fear. ' ^ 

271^^ Q Do von supnose that in this distriot there is 
SP^year of famine in tenP — I could not -say. There have 

-^een four bad yoaiB within the past six years. • ' ' 

280, Q. How many scanty rainfalls, are there in, ten 
years P-^n the eastern port of the district it yould be gm^c 
five. . 
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2S1. Q, Intlipwwlprn pfirl«P~Ninc yean out of ton 
oro fulrly good. 

282. Q. How mnny yours in tho oustern pajt P — Four 
good years, fire bsd years, nnd one n fnmino or rory bad 
year. 

283. <J. Do you know why Government bus prohibited 
the irrigation of sugarcane in the noiglibonrhoou of town.s 
and villages P— For sanitary reasons. 

28-1. Q. Are you forbidden to giro water to sugarcane 
within a quarter of n mile from tho villages P— Yes ; if 
there is a nullah belu'cen, water is allowed ; otherwise irripa* 
tion of perennial crops is generally forbidden, within ■} 
mile of villages. 

2S6. Q. (^r. jlftfiVOfncIrnriV.)— Is there an order to 
that effect ? — Yes. 


reached the limit, but on tho Nira wo could deoreaeo tho 3fr. ilf. F»V» 
area of rali crops and inorcaso that under perennial. - vesvaraya. 

301. Q. I notice that tho rali crop oxcopt in years of 
dronght is 14 or 16 thousand P — That is during years of 
very seasonable rainfall ; ordinarily tho area is about 25 
thousand acres. 

302. Q, On page 4 of your note yon say that irrigation 
works get no credit for increase in land revenue. Do yon- 
get no crMlit P— TVo get practically none. They get 90 per 
cent, in Sind. Wo do not increase the land rovenno.hore on 
aceount of tho canals. Perhaps yon refer to 2ad class 
irrigation works such as landharas on which a consoli- 
dated rate is fixed. On these we got about 06 per cent, 
of the consolidated rate credited to tho works. Under first 
class works no portion of tho land revenno is credited to 
tho works. 


280. (?. Can you produce it P— Yes, I can. There are 
strong objcelions to a heavily mannred crop In the vicinity 
of n village. 

28?. Q. (-’l/r. Jlf'rfron.)— VTh.atkindsof croparehcavily 
mannred F — Snp.arcane especially. Wbenever there was 
irrigation formerly it is not prevented ; hut only cxien.«ion 
of irrigation to new lands within i mile is. 

258. Q. Is compenration riven to wnter-logce<l hands? — 
I l»vc never received an applieatinn ; I should think Gov- 
rrnment would he very favourably disposed to consider 
applications in caics where any real damage is caused hy 
vatcr-logging. 

259. (?. (3fr. Jiajaratra Afdlr.) — I find that the capital 
outhar on irrigation works in the Bomb.ay Presidency, direct 
and Indirect , was .180 lakhs, of which you have only cle.ared 
off 5 bkhs to the end of the year, Urns leaving a Intge 
amount on the wrong side of the account, Ko wonder the 
Government of India objects to fnrther giants ; can yon 
tell me how this is? — It is due chielly to necumnlation of 
interest charges, I have alreidy said that onr works do 
net py. Tlic yearlv net revenue falls short of the Interest 
charges on the capital bid out. 

290. Q. Ifow turn to the Mutha C.anal, do yon know that 
the capital outlay was C2 lakla nnd the intcirst C2 lakhs. 
Why is Iheintcrcil so high?— Tl'O work w.as spread over a 
number of years, nnd though prortically completed in ahonl 
1S76, there are works still going on which are charged to 
capital. Besides the yearly net rcvomio does not yet cover 
the interest charges on the capital. 

291. Q. [Tf.e rretident.)—! suppose the d.am was very 
costly and the cost high in proportion to the sire of the 
canal ?— Yes, also it look many years to complete the work. 

292. Q. (Sfp. Jtaiar>\lna Hdlr.") — Do yon think it pos- 
sible that by building storage works von could make the 
canals pay a larger return ? — Yes. At the present moment 
Ibcrc arc twosebomes for increa-ing tbo storage of the Mutha 
Banal under considrratinn. Tlio proposed storage reservoirs 
will probably cost from 16 to IS bikhs of rupees. They arc 
mentioned in Mr. Beale's report. 

293. Q. They have not been forwarded to tbo Govern- 
ment of India ?— No. Tbe y are only rough estimates based 
on preliminary sarveys. 

294. Q. On the first page of your answers you give tbo 
cultivable area as 289,981 ; what does Hint represent P— Tlio 
total coltivablo area commanded by the new irrigation 
worla in tbe Poona district. 

295. Q. Will the existing works irrigate that large area P 
—That is only the area commanded. 

290. Q. Tlie actual area irrigated is nut given ; can you 
tell what the arc I irrigated will be when nil the works are 
complete ?— 1 cannot give it for tho whole Presidency ; in 
tho Poona district about 66,000 to 100,000 acres can bo 
irrigated annually. 

297. Q. Could yon irrigate a larMr are.a if yon exteuded 
the area of dry crops P— Yes. we could make the Kira Canal 
works irrigate a larger arc.-i if wo gave a larger amount of 
water to dry crops than wc ut present do, but mora area 
means inferior crops. 

293, (2. Agninsffho Sfotlra Gaaal largo revrattcj are 
shown nnder raiscoilnncons, indirect and direct. Cun you 
explain it P— They inclndo receipts from tho water-supply to 
the Pooua Cantonment, which amount to about Its. 1,25,000. 

299. Q. On the Niro and Mntha Canals how much sugar- 
cane or perennial crops is under irrigation ?— Under tho 
Mutha about 4,600 acres and on the Nira nhont 6,000 acres. 

300 Q Can these areas ho increased ? — Yes, if we reduce 
the other class of irrigation. On tho Mutha we have 
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303. Q. If you add tho water-rate to the land assess- 
ment, what nroporlion is tho water-rate p — Tho Nira Canal 
is what is e.a1lcd a Capital Account work and land-r.ato and 
water-rate have no connection witli one another. In the 
ease of 2nd class works, tho figures ere given in the Irri- 
gation Hcromic Heport for tho Bombay Fresidenoy. 

304. Q. When waste lands aro brought under cnltiration 
for the first time, do yon not take credit for land assessment 
in addition to tho water-rate? — No, I am not aware of any 
such credit. 

305. Q. Yon say yon would have a fixed area for which 
you would allow irrlgatinn under your “ block ’’ system ; 
will not this benefit only a favoured few P — ^Thc blocks, it 
is true, will be on land owned by a few people, but. all tho 
viliagcts who require to partieipato may obtain abaro of 
the area by exoLango or lease for tbe period, tho water- 
supply is guaranteed to the block. Tlie water-supply to a 
block will bo granted only after the vill.igera have come to 
a satisfactory agreement nmoug thcmsclres in this respect. 

300. Q. You fix tho block in the holdings of two or 
three ravats ; would it not be possihio to fix a share in each 
rayat's holding?— If we give a water-snpply to, any field 
wherever situated, the waste of water would bo very 
serious. Tbo \ratcr which would bo saved under tbo block 
system would probably suffice for one-third to qno'half 
more area. There is now a lot of waste from field to field 
on the distributaries. 

307. Q. Is your plan workahlo in practice P-r-Tcs, I 
think so. 

SOS. Q. Bnt only a certain number of rayats will benefit 
by it P — 5Yc propose blocks of 60 acres or more, and wo 
propose that all the villagers should share ia tho beucllts of 
the fixed area. 

309. Q. I think there is a serious objection to fix the 
block at 60 acres. YThy not apportion it according to the 
holdings ?— Y'es, you may do that. 

310. Q. According to your plan the poorer men will 
be excluded P — IVe can easily frame roles to bring in all 
who want a share. Before sanctioning a block, the culti- 
vators should bo ashed to eomo to an understanding among 
themselves in this respect. Obtaining ,land Tease for 
sugarcane cultivation is a common practico in this district. 

311. Q. On page 8 of yonr note yon say that on the 
Nira Canal tlio rate paid is 16 to 20 rupees for sugarcane ; 
is that the maximum ; don't you charge 40 to 60 rupees 
sometimes?— The rate given is tho average rate for sugar- 
cane. 

312. Q. In regard to clanso 3 of tho same paragraph on 
page 8 is tiic rate charged on the wliolc area or only tho 
irrigated area P — On tbo whole area, whether irrigated or ' 
not, 

S13. Q. In regard to paragraph 22 on page 9, have 
there been no rases of private canals P— Not that I nm 
awaro of. 

314. Q. Do yon permit the construction of canals if the 
people consent to pay enhanced water-rates P— If they 
build them at their own cost, wo may remit tho - water-rqte 
for, say, ten years. 

316. Q. Is there scope for private canals in' the Poona 
district ? — ^Yos, if liberal concessions are given, bnt Gov- 
ernment should be prepared to lose money. Dither Gov- 
cruraent should construct tbe canals themselves or forego 
irrigation rotes for a long time. The people want a quick 
^ctnrn. 

816. Q. If wo gave remission for five or ten yearsj^nld 
that iudnee the peuple P 'Wonld capitalists t^e the'u^ter 
UpP — ^Yes, bnt there is the. question of owneKuip ot.land. 

p 
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^giimr/wa^ 817. Q. Bnt mpposinsr Oovornmeni Uifm Jn 

f, * neqnirtnR fnnclRp—Tlion I tlilnk rxfcniitnii on tnlnornlmniB 

wonM 1)0 poniblo to n very li'inUod oxtonl. 

818. Q. Now in wpanl to Uio oynlom of npitlimlionii 
from rnynio, yon know wknt nrco is irrlpito^ 5 aoiiH yon 
not (UBponiic wHIi Iho npplirntiono, Biilijpcl to flm rondiiion 
llmt if n tniMv wibIicb to clmnco Iiib ronr'inonlti crop inio 
pcronninl lio miiBt npply P—Tiinro nro tlirpo or four cIabbob 
of CTopB nncl I tio not iMnk it wonM be poBtibio. 

818. Q. Nor cneli vilinRO Ibo nrra !b known. Yon tnoko 
yonr npproximnfo cBlimMo nnd tell Ike mynl Uml be ii 
nt liborty to tnko wntor until tio oknnROB Iub crop, WonM 
tlinl not work P—TIio onltivntnrfl olmnRo (IiniroropB bo often 
tiint llioro wonH bo trouble in re/ranl to tbe nnljicienor of 
tko wntcfBopply. f ntn onro it ib not pO'Hlblo on tbe«e 
onnnlB. If wo bonnd onroelvcs to ttiro woler, ibc Aertmtl* 
turistB miRlil BOW perennial or raht or nny otlier eWnof 
oropD. TIiIb vnricB nccordinR to tko nature of tbo rrop», nnd 
if n larpe proportion Ib perennial or riob crop* wbicb 
roqutm water, unT, in tbo bol wenlber, tbo wntefinipplv war 
fail. Vat repnlnlion of ^vator•Bnpply, both area and elo« of 
oropB iriipntcd Bbonld be known. 

SSO. Q. Bnt if tber ebnneo tbo cropB, tbey nine! tell 
yon P—1 don't tbink Ibcy will take water on ’tlio«e ternw 
na tboy oonBtnnily cbnnpc. Tbo notices wonld plro qnijo 
OB mnob trouble no tbo applientiona. 

821. Q.. Bnt tbo notices wonld be fewer Ibnn tbe nppllea* 
tionB p — ^I'oB, bnt It is moat nreoBsary tbat wo elioubl know, 
especially in BcntonB of drought, wbnt orop< wo are to bare. 

822. Q. Yon can mcaanre Ibein npP—Tlierc would bo 
pmctienl working didicultien. "We migbt do it orer a 
realriotcd nrofl, bnt not orer tbo wbole district. Wo want 
to know early wbnt water is roqnired, ns we may bare to 
roRtriot tbo new sowing of RUgarenne or perennial crops. 

323. Q. I don't see wbat tbe dlflicnUlea nreP — ^Tbere 
would bo serinns diI8e(iltirR. Your propoMU wonld do for 
Brnnll tanks, but not for sneb large works ns wo bare in tbi 
district. Wc mn»t know witbin 100 to 160 acre* wbnt 
crops wo hare to giro water to. Tlie crop* sown in n good 
year may extend to a rear of droogbt and fall for want of 
a sni&eiont wnter.supply. 

324, Q. (Jlfr. /lf«ir.Jlf<rcX'«»siV.)— I notice that In 
Mr. Beale's report tbo working cspcnecs of Bio Nirn Canal 
nto only 1*76 in ordinary yours and Bo. 1 in a maximum 
year. I do not understand tbe B*. 3 per aero that yon 
mention in yonr note. Do yon mean both tbo Nfrn and 
Mntba, or tiio Nira alonoP— About Bs. 3 is tbo aremgo 
rato of working orponscs for tbo whole Presidency. It 
inoindes nrtifioial debits. Vide page 29 of tbo Irrigation 
Rorenno Boport for 1899«1000. 

326. Q. What about tbo MntbaP — ^Tbo arorago docs not 
bold good for tbo Mntbo Canal, as tbo orops grown nndcr it 
nro cliiefly sngarcano or other pcronuinl orops. and tbo 
rote of working expenses for snob orops is very high. 

' 326. Q- On tbo PraTara rircr and tbo Lakh Canals tbo 
average in ordinary years is Rs. 18P— That is nn artificial 
rate, not tbe actual. 

827. Q- Also on tbo 'KadwaP— Yos. Tho high charges 
■ in both Nasilc and Abinadnagar districts arc duo to their 
artdfidal elassiCoation as " Imperial " districts, as explained 
on page 10 of my Memorandam. 

328. Q. On a work like tbo Mnlndovi.wbiob will irrigate 
30,000 acres in ordinary times and 60,000 at ntbor times, tbe 
conditions ore not disBimilar to those of tbo Niro. Will tbe 
irrigation charges be higher than those of the Niro ?— No. 
Mr. Beale bad oalonlated tbe obargos on tbe maxioium ares, 
whereas it sbonld be calcnlated cm tbe average, wbicb 
will be a mnob smalleT area. . If tba work is in an Irriga- 
tion Division, we migbt expeot a little over Bo. 1, tbougb 
Mr. Beale estimates Bs. 8. 

829. Q. I gather that there Is no donbt tbat in years of 
ordinary rainfoll yon have a considerablo amount of water 
to apare in the Nira P— We have bad no such experience 
aince tbe drought overtook us, bnt previous to that there 
need to be a surplns. 

330. Q. In a year of good rainfall, might not yon dis- 
pense with tbe spplioations, other than for oane, after tbe 
monsoon bas declared itself P — ^Yes, bnt in tbat case we 
wonld have to enlarge our distributaries, as tbe crops sown 
migbt otherwise .come to barm. In tbe monsoon there 
would be no great diiiicnUy. We do allow tbo cultivators 
to take water in tbe monsoon before sanctioning tbe appM- 
oataons. 

^ 331. Q. After tbe monsoon P — ^After tbe monsoon wo 
work the rules very strictly, os we have to be very careful. 


way foil and tbecmpriaay!,. 


832. Q. Yon generally knoi^bonf Scpfcmlier wbclber 
you will have a goftl rainfall. Well, if you were assured of 
that, could you not disponso wilb the applications P~We 
have on I bc Nira about 100 mile* of canal and the diseburge 
in Ibe hot we.ilber is often not more (bsn 100 cubic feettwr 
sceom1,nml if wo dispense with applic.-ition* tbo cnltiraters 
would probably use Ibc whole supply np mriy }n ibo sciwon, 
rnigbt dlspenso sriib applicallonB in regard to the upper 
30 mile* of tbo canal, Imt even in that roach the area nnocr 
irrigation abouM be determined by mcflsuremcnt for regn- 
lation of tlio walcr-Buppiy, 

3.33. Q, Bol If you nro Burc there wonld bo water P—Wc 
have dialribiitarict of limited discharging capscily. They 
would liavc to bo enlarged s>i ns to be able to carry tbo tnaxi- 
inuiii supply (bsl migbt bo required. 

.3.31. Q. In order to cot rid of those applications yon 
might increase yonr mitlct* P— Yc«, we might do that. 

335. Q. TIovo yon nny hope tbat if von dispense with 
tbo ajipIleAtions tbe people wonld irrigate more P — They 
won't irripato inncb moto titan they do now s I think there 
might be nn increaro of 6 or 10 per cent If yon remove 
nil restriction*, there would be an increase, but tbero is tbo 
question of pmcticability. Wo might try it over restricted 
area* if a trial is nfcCMary. 


336. Q* I nitderstend that the prohibition to the culti- 
VAtion of perrtminl crops n«r (own* ond villages is restricted ' 
to future fxlctwlons only P— Yes, Tliat is «o. 

837. Q. Do yon use poi«/rrtte on the Nira Canal?— Yes, 
tbe poople ato now collecting night-soil in llio villages. 

333, Q. And fish manure P— Yes, they arc nsing fuiii 
mnnure also. 

830. Q, But they do mo night-soil in the Nira Canal 
villnpcsP — Yc^ tbey do n»e it to »ome extent; they gel it 
from tlio rubbish heaps. They don't collect it systematically 
except in Barnniati. 

3 10. Q. Mr. Jlolllson Informs ns that in Kbed they are 
taking grcBt pain* to colleel it P—1 don’t know about Kbed, 
I know tbey use poudrette, fish and oil-cake largely on the 
Niro and .Mntlia Canals. Tbey get the cake from Gnjerat 
and tho Sabnrninli. 


341. Q. Is snfilowrr cake not used P—1 cannot say. 

343. Q. Is it your experieneo that the people ffcar on- 
haneement of revmnc if they sink wells P— Thongb t can- 
not give any definite instances, that is tbo general 
opinion. 

343. Q. Ilavc yon noticed that it has nny ciTcct in deter- 
ring the people from applying for iakam ? — I sbonld not 
liko to say ; I bare no personal experience one way or the 
other. 

841. (2- Ton say that if Government construct wells in 
private holdings tbo wells will bo more expensive W reason 
of tbo cultivators’ bibonr not being ntilizcd F — Tho work 
will bo more substantial and last longer bnt will cost more. 

345. Q. If tbo eultlvutor can make it for Bs. 600, Low 
mnob will Governmont spend? — ^Tbcre will bo a want of 
personal interest in Government serrants, and 1 tbink tho 
oa^nscs will bo about 50 per cent. more. 

346. Q. To come to this •' fixed" area of yonts, I under- 
stand that it is fixed not only in the nutter of orient, bnt 
also in tbe matter of locality. Ton are particularly anxions 
that certtdn plots sbonld bo fixed? — ^Yes, my object is to 
save loss of water. Under old works, you notice, the th^t 
as irrigable areas arc fixed in this way. 

347. Q. Yon would liko <o sos largo storogo tanks in tbe 
ghSts ; do yon moan that they most oe located in tbe^lidteP 
—Not necessarily ; suitable sites on tbo rivers would do well 
enough. But tbe farther away yon moke them £rom the 
gh&tt -, tbe higher would tbe dams have to be and masoniy 
dams are expensive. Very high earth dams are a source of 
danger in tbo monsoons. 

348. Q. iVonld tbo ghdc tanks lend themselves to 
famine labour?— Not often, bnt people could bo employed 
on the canals. 

349. Q,. Tfould you kindly tell me whether yon think 
tbat the crops in tbe famine year on tho Nira Canal -^re 
equal to or superior to the crops grown in other parts m a 
year of good rainfall P — -Yes, tbo yield was equal to that of 
a year of good rainfall ; it was more valuable and fetenea . 
higher prices. 

350. Q. You would never get a 16-amia crop from the 

land? — ^We would often get a 12 to 16-anna crop, hut never 
less than 8 annus. . ’ ' 
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351. Q. AVoiiUl you lilio (o soo tlio whole nroa given np 
to perennial crops in ordinary years P— No, I would not 
liljc the whole area given np to ^)>renn^al crops. I would 
like the dry crop lo go on by rotstion to a certain extent, 
a< Ihev keep the distrihuhiries in order to render the water- 
in': ollarp; areas easy in limes of famine at short notice. 
It is not difTicult to restrict tlio perennial areas in famine 
years. 

352. Q. Supposing the restrictions were removed, would 
It bn possible to supplj' water for the dry crons in famine 
ye.are r — ^Ycs. hut there would be great diflicnlty after the 
beginning of the raid season. 11 o might have a largo area 
to water .and an insnffieient water-supply. 

llo3. Q. It you raanngcd the works on productive prin- 
ciples, would it bo difnemt to make them protective in a year 
of famine F — ^Yes, if managed solely on productive principles 
in ordin.ary years. 

S5J. Q. Ifyou work on protluelive principles, there isgre.a*' 
danger of the works losing their protective clmractcrisli® 


in a yciir of famine ?— That is so if by protection is meant Jlfr. ]lf. Pit- 
the saving of dry crops. vetvamt/a. 

S55. Q. If a crop is grown in black cotton soil this year, 
it must be manured to give a good crop the following year ; • - 
unless manured an inferior crop will result. That is an es- 
tablished £iat ; is not that so P— Yes. 

S60. Q. Do you believe that irrigation is of value in deep 
bliick cotton soil without a muram sub-soil P — IVith light 
waterings and sulficient manure, deep black cotton soil may 
bo ntilized for irrigation to some extent, chiefly for the 
richer classes of crops. 

357. Q. It is a soil not requiring a great do,al of water P — 

Yes. They raise garden crops on such soil from wells. 

358. Q. On deep blackcotlonsoilsP— .Yes, they are irri- 

f sted by wells to a certain extent in this and other Deccan 
istricts. They are not good for growing, by irrigation, 
crops usually grown on rainfall. 


The licvcrcnd Mr. H. Gates, Shoinpur. 
iShelnpiir, dth January 1903). 


1. Q. (jI'Ac Pr«icfcrt^.)— Have you been long resident at 
Sholapur ? — Abimt 25 years. 

2. Q. Y'ou know tiic district well and have seen it 
through its times of famine and prosperity. Y'ou are resi- 
dent in Sholapur itself ?—Yc.s- 

3. Q. After the experience of tiiese Isst rad years, what do 
you consider would be the be.t and most reasonable measure 
lor Government to take, in onlor to make the phyiiral and 
moral distress less on tb.e recurrence of a famine ?— 1 liave 
thought of this question eonsidor.sblj* and of ways of get- 
ting water ; there *eem to mo to be only two ways of get- 
ting it : 6rst, by raising it from the gionnd ; and, secondly, 
by t.aking surface water. 1 think that an improvement 
is pc.ssible in both there w.ays. I am not confident that 
much can be done in the way of artcainn wells ; the strain 
of rocks are too level for success ; ihere must he a vnrin- 
lion in the under-lying impervious strata ; there arc .«omc 
variations in places where water can be more easily obtained 
tlmn in olbers, and 1 think it wunld be well to find out 
where tbeie places ate so as to help the people to gr t water. 
1 have not had nmeh experience in well boring, aUlioogh 
on experiment was tried in Shoinpur, but it seems to me 
that if well boring machinery were introduced by Govern- 
mcnt, trial borings might be made in certain places, so 
that the people could Goa out where they would be likely to 
find water; if, for instance, such machinery were put in the 
hands of the Collector, ii could be sent to nifferent sections 
Ilf the Colleetomto and trial borings made, and I think it 
would pay. As for surface water, every yc-vr oce.vns of it 
goes away into the Sinn and Dhima rivers. India has the 
largest rainfall of any country in the world and snifers most 
from famine; why cannot wo catch the water in some way ? 
In Sonthem India they store water in tanks ; there tlic 
surface of the ground is more level than it is here ; it is 
easier to take xvater onl of livers becnu-c the river beds are 
shallow; here it c.an ba tnansged if dams arc pul across tho 
Sina and Bliima river beds and tho water turned oiT and 
stored in largo tanks. I thiriic tlie water could bo used for 
irrigation, or, if not, it would ral.-o tho general water-level 
of the soil. Another sehemo 1 have drc.amcd of for years 
is to put largo dams across tho Sahyndri or western range 
of mountains, pnt largo dams in the valleys; there isn 
rainfall of IOC to 400 inohes, and it is of no use to any 
body; the hind is liighor than most of tho Deccan, and 
slopes to tho cast. lYby cannot large tanka be made tlicro ? 

I nm not an Engineer, but it seems to mo something of 
that kind might answer. In Malmblcshwar we hnvo had 
400 inches of min, and 1 have seen places where a dam 
could bo pat and where an immense amount of water cunld 
be stored. There may bo diflicnlties Hint 1 don't sec. One 
Engineer told me that ibis water would not be very useful 
near the dams, because there is a pretty good rainfall every 
year, but I don't think that is a sufliciept objection. 

4. Q. Do you think tlmt in a year of normal rainfall in 
this district the rayat would avail himself of canal water 
or water from tho tanks ? — I think ho wonld. 

G. Q. Would ho take it for his staple dry crops P— Ho 
wonld take it for tho crops bo thought wonld pay best— 
juari or some other. 

G. Q. There is no question, do you think, that tho water 
wonld bo disposed of F — 1 think not. 

7. Q. Elsewhere, whore there is heavy black cotton soil, 
WB have been assured that tho layut wilt only under gicat 


extremity take water ; tlic works you have suggested wonld 
fall «n tho tax-payer, and it is highly important that some 
w.atcr-rato he paid, not only once in a dozen years but every 
car? — From nil 1 know of tho people, 1 think they would 
0 glad to take the water. 

8. Q. (^fr. Jlle/ton.) — Thej' don't toko water from 
existing tanks in ordinary years at present; that is one of 
tho great diflicnlties hero ; why is that P — Gorernmont can 
answer that question better than I can. 

0. <J. {TAe Preiidenl.) — Mr. Beale, would you say that 
the evidence is conclusive that tank water is not availed 
of? 

{J/r. Beale.)— 1 think so. 

IOl Q- (Afr*. Ibbetton.) — Do yon still think that water 
hiottght at this ononnons cost would, in ordinary years, bo 
used when tho water that is there is not used ? — Tho people 
seem anxious to toko the watsr. 

11. Q. Do they ever give reasons for not using tho water 
that has been provided already at considerable cost P— I 
don't remember bearing any ttasons. 

12. Q. Yon didn’t know tlio fact porhnpi ?— No. 

13. Q. (The Pretident,)—! suppose the fact is (bat in 
a normal 3 *c.ir dir crops require very littlo tooro water than 
the heavens giver — Yes, but there are lands above tbc black 
soil which might require water. 

14. Q. Take tbo Ekriik tank ; do yon think it commands 
any lands of tlmt description P — Yes, black soil is sometimes 
found cn high levels and sometimes on low levels, and be- 
tween them you will find red soil or miiram soil, which re- 
quires more water timn black soil ; you can raise anything 
on that, if you have plenty of water. 

15. Q. From your intimate knowledge of tho people, do 
you And that they anprcciato tho system of iakavi and are 
glad to avail Ihcmsolvos of it P — 1 think so. 

10. Q. Do you hear complaints of the formality to bo 
gono through and of money stioking in the fingers of those 
it {m-scs through ? — Yes, 1 hear frequent complaints ; the 
Patel and other underlings require their fee. 

17. Q. Do tho people go moro readily to Government 
than to the toteear ? — I think they do. 

18. Q. Yon have soggested that the Collector might hnvo 
boring innchincry for testing for sites for wells ; have you 
any other suggestions to make which would accelerate the 
increase in tbo number of wells P — 1 don't tbink I have. 

10. Q. Do yon think tho amount of interest — it is 5 per 
oont. in this Fresidenoy — deters thorn ? — I don't think that 
is too high. I think generally people wonld rather go to 
Guvernment and deal with Government than with tho soto- 
cars, because tho sotccars would try to get the fields into 
their own hands ; they can trust tho Governmeut better than 
thoir own moo. 

20. Q. tVe have had complaints made of the rigidity of 
tho Government payments ; it is said they have to be made 
whatever tho scnsoii is like, and that the sotocar is more or 
Ices pliablo ; what is your opinion P — I have found tHat 
tiioBO people always hare something to complain of any 
way. 

21. Q. You don't think they have reasonable grounds for 
complaint ns regards that P — I have not that impression. 


Bend. Ur. 
H, Oates. 
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Note hy witnets on possibilities in the Beecan of exten- 
sion of protective irrigation works. 

The Deccan and'parts of the Southern Mahratta Country 
are in greater need of protection by irrigation againat 
drought than other parts of the 'Freaidenoy. In my note 
already submitted to the Commission I haTe'disoussed at 
some length the valne of wells in these least .protected 
parts. 1 am aware that the welMrrigated area in the 
Deccan districts in 1900-01 was less than that of 
1899-1900 by nearly 90^000 acres. This is attributable to 
laiinre of water-supply ; the result of scant rainfall in the 
more open plains during four or five oonseontive years. 
Good rainmll during one or two years will again raise the 
water-level and the well-irrigated area will again expand. 
If proper encouragement is given, there will he further 
e^ansion. 

2. At Snrait I suggested to the Commission one means 
of encouragement. I proposed that Government should 
offer a premium of Bs. 2S per acre of good crop produced 
in the firat year between the loth of October and the let of 
May by regular irrigation with sweet water from a paJeka 
built well. The total amount per well should be limited to 
Bs. 100 where the depth is less than 30 feet and to 
Bs. 200 where deep and very costly wells are required. 
Nothing should be given for shallow wells with depth to 
water less than 18 met. 

3. 1 would post a notice signed by the Collector in every 
villue in the unprotected parts of Gu jerat. the Deccan, and 
the Southern Mahiatta Country, stating'that 'the object of 
offering the premium is to enoonroge the construction of 
wells in all favourable positions, so that there would ^e a 
means at hand for producing food for the people and their 
cattle in portions of all villages in famine years or in years 
of scant rainfall ; and also of pro\ddiog in these seasons 
remunerative work for some at least of the people. In the 
same notice, in order to allay suspicion of ulterior motives, 
an absolute pledge should be given that Government will 
not at any time raise the assessment on well-irrigated lands 
in any greater degree than on similarly assessed dry crop 
lands. The premium which I recommend should pass 
directly from the bands of the Colleotor, or one of his 
Assistants to the hands of the owner of the well. 

4. In the unprotected parts of the Deccan -I do not 
expect to see any very material increase of protection by 
new canal or large tank projects worked by the State. The 
supplies of water for existing canals can no doubt be in- 
creased by additional expenditure for storage. The Deccan' 
generally leads itself nnfavourably^ to any largo system of 
canal irrigation, and such irrigation is not at present to any 
great extent protectavo for various reasons. The chief 
reasons Bre~ 

(i) that the snrfaeo of the Deccan is rolling and 
irregular and the soils which are especmlly 
suitable for irrigation except in open plains 
far &om catchment areas occur to a large 
extent in patches; 

(ft) that in otder to command these patches the course 
of a canal near its head-work must he exceed- 
ingly tortuous. Tlie canal must to a consider- 
able extent bo constructed through npland, light 
so'j, mm am and hard trap, 'i’he prime cost 
must, therefore, be large and tlio waste in leakage 
from the canal itself will be very great ; 

((it) tliat the distributing water channels have often to 
bo made long distances through light soil which 
is unsuitable for regular irrigation. As much 
(rater may leak from the distributing channels 
as reaches a field if it is a smoll isolated area of 
a few acres only ; 

(io) that in years of drought existing canals fail to 
supply, when most urgently needed, sufficient 


water for the area of crops ordinarily com- 
manded by them ; . - 

(v) that they are worked more for revenue than as 
• ]^rotective w()rks. Intensive perennial -irriga- 
y tion paying high rates on comparatively small 

area is encouraged. Water-logging to a serious 
extent has thereby been produced. It will get 
worse unless drainage is arranged for or a radi- 
cal change made in the system of irrigation. 

6. The intensive system of irrigation above referred to 
has produced extraordinary valuable crops of sugarcane in 
the Poona distriofc A class of speculator landlords rather 
iban bond fide cultivators has been thereby enriched. Land 
of good class commanded by the canal- has become exceed- 
ingly valuable. I take it that it was not the intention of 
Government that a canal designed as a productive work 
should be the means of enriching landowners who are not 
themselves 'cultivators and who, when the pinch of &mine 
comes, accept little or no responsibility in providing food 
or work for starving people. This landlord class of people 
has been largely benefited by the Eharakwasla Canal and 
possibly also by the Nira T anal. 

_ 6. In encouraging the intensive ^stem of canal irriga- 
tion above referred to, the irrigation officer pledges hun- 
self morally, if not actually, to give canal water throughout 
the year for the more valuable perennial crops which pay 
high rates. In a year of drought this pledge makes it 
ijnpossible for him to give, to any exinsiderable extend water 
sufficient to save withering khar\f crops. He must sate 
sufficient water for irrigation in the hot weather of the 
following .year. He will freely admit that it does hot pay 
to give, at the ordinary rates, canal water to save a withw- 
ing Tcharif crop. An enormous amount of water is cer- 
tainly absorhed in the first watering by'.black soil which 
has dried and cracked. The owner of a Tcharif crop in a 
year of drought wants water, however, before the soil gets 
to this stage of dr^ess. Ho is prevented from getting 
water at the right time because a permit is necessary. . He 
does not apply for a permit until he sees signs of his crop 
withering. He does not usually get it until his crop is past 
saving. During the last five years canal water has been used 
repeatedly to help or save withering Tcharif crops on the 
Government Farm at Eirkee. In the 1899 femine year 
three waterings were found necessary. The first watering 
was got in time. Formal sanction was afterwards obtained. 
An ordinary cultivator could not so easily have arranged 
with the liTigation Department in sufficient time to save 
his crop. The actual outturn of grain and fodder at the 
Kirkee Faim from the irrigated crop referred to compared 
fuvonrably with that of ordinary years and owing to high, 
market-rates was worth about donble as ranch as usual. 

7. A cultivator kntiws perfectly well how valuable 
canal water would be in a year of dronght in saving a crop 
'which would otherwise wither ; but if he is to take advantage, 
there must be no obstacles put in the way of his getting 
the water in time. I should therefore make him free to 
take the water during the Harif season without a day’s 
delay when be wants it if it is running in the canal. I 
should safeguard the Irrigation ■ Department as regards 
water-rates by compelling the onltivutor under penalty to 
give information regarding his requirements on the dale 
he begins to irrigate. He will not take water unless he 
urgently needs it. The expense of leading water over 
uneven land with no system of beds is considerable and tbo 
water-rate has to, be paid. 

8. I confidently believe that the Eharakwasla and Nira 

Canals, which are the most impertant irrigation works in 
the Dcccan, would be much more protective than they ate 
and would irrigate much lorger areas than they do (a) if less 
water was saved for irrigation ' of perennial crops between 
the 1st April and the break of tbo next monsoon ; (b) if 
more water was used during dronght for crops (c) 
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if frM Fcopo is Riviin for Ihe irrigation of food grain and 
other crops between tiio middle of October and tho Isl of 
April. 1 believe that higher rates than those now charged 
for kharif and rahi irrigation would bo quite justified. 
But in any case, until experience and results arc obtained, 
the question of revenne should be mado subordinato to 
that of security against famine. 

9. I am entirely agnin<t irrigation oiliccrs pledging them* 
aelves cither morally or notually to give cannl water for 
perennial crops between the Ist of April and tho beginning 
of tho tains in any year. I would mllicr ho inclined to 
issue a year's nolieo to the present 8ng.vrcano growers and 
others to* tho c fleet that the Irrigation Dcp-arlmcnt cannot 
gnaiantco in any year a supply of canal wjrter for peren* 
nial crops between tbo 1st of April and tho break of a 
favonrabic monsoon. 

10. 'W'itbin recent years many of llie sugarcane crops 
grown under canal irrigation in tbe Foona dislirct* have 
been exceedingly valnaldo nnd tho snperior holders or 
occnpsnta of thc land thus irrigated can very well nlTord 
to constrnct wells to irrigate their crop in the hot weallior. 
Tlic chances of getting water at roason.able depth aw pretty 
certain nnd the wells if constroctcii will bo a great sn(c- 

nard during season of scant rninfalT ntid wilf fn n(f seasons 
c a mutual help to the canals. 

11. Mr. Yisvesvarnyn has explained to me the block 
awtem of irrigation which he has proposed for canals in his 
charge. Tho system would, in my opinion, act excellently if 
he can get vilKago commnnities to rlioofC their nre.is, if each 
village commnnily regolates the dintrilmtion of the watcj 
equally to tbe village block, nnd if perennial irrigation is 
restricted. 

12. I do not (liink small tanks in the open pinina of the 
Deccan will bo of much U‘P. Tlioy will not fill except in 
yc.ar8 of exceptional rainfall, and evin if full in the rains, 


1. Q. (TAc Pmitfenf.)— 'Vc have received yonr paper 
nnd I have read it with a great deal of interest. I gather 
from it that yon think the best means of ptotecling tho 
country ngiiinst famine is hy wells and landharagf — Pre- 
cisely. 

2. Q. Although it is a recognised fact that in times of 
prolonged drought the water in wells pcs down consider- 
ablv ?— It certainly goes down, but 1 imagine that canal 
irrigaiion would go down to the same extent or even more. 
Dnring the past G or G years, n worse condition of aflairs 
Las been experienced than umal. Tliere have been a succes- 
sion of famines since 1S9G'97, nnd notavitbstanding tbnt 
fact the wcUs bavc done comparatively well. 

3. Q. You believe irrigation from canals has gone down 
equally ? — Yes. 

•i. Q. Take tbe Kira Canal; has that gone down ? — Ko ; 
bat tbe eircnmstnneci there arc exceptional. 

6. Q. IVhat makes you fay so?— The conditions on the 
Kira are most favouriiblc. It is led array from a catch- 
ment valley in tho Ghats stniight to land most favourable 
for irrigation. 

6. Q. Is it Itio only valley of tbo sort available ?— You 
could get land as favonraolo for irription in tlic open 
plains of Ahmadnagar, Sbolapur and tlic Soulbcrn Marnllia 
Oountiy wberc similar conditions might develop, but not, 
ill my judgment, so near the catchment nica. 

7. Q. Yon would liavo your canal leaking so tliat when 
you reached a good spot yonr water would bo all gone ? — 
That is an engineering question. I would like to sse a 
thorough survey nmde. 

8. Q. (Afr. Ibbcl»on ,) — Tho losr of rvatcr that you 
refer to would he the same in all years ; why should canal 
irrigation decrease in famine years F — Tho head-works 
would not fill in a famine year. Tho deptli to water in ii 
well Is not mnoh gro.'itec in a first fainino year than in an 
ordinary year, and it is not inueli worse than an ordinary 
year in a second famine year ; tho supply of water in a well 
if Jis/iw jJluwo a supply oi water Ja a amnaJt 

0. Q. (2Vie PfwWent.)— Is not the supply of water 
cqnally good in the Ghats ? —In the Glidls catchmciiis you 
get rain probably in a fiiniinc year, hut oven witli this 
safepsrd canals arc not so protective as wells. On tlie 
Mutba Camil in tlic hhar\f season n good deal of water 
rnns to waste in ordinary 8cn<onB. If good ruin comes in 
October, the people freely apply for water for sugarcano ; 
if the late rains are dofieieiit, such iipplirations are not freely 
made. 
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they will not hold water long during tho fair season, p. 
Mr. Visrcsvntayn proposes to have storage tanks along the 
contso of a canal to bo filled ns required from tho canal. 
The proposal is, I think, sound and could bo made to fit in 
with his proposed block system of irrigation. Lcakago frofii 
such tauks would help well irrigation. But it is verv diffi- 
cult to SCO how water-rates are to bo arranged for this 
mutnnl support system unless a village community agree 
to pay a lump sum for a term of years for the irrigation 
advantages received. The community could apportion 
among themselves tlie amonnt which each ocenpant shouM 
pay. Theoretically there aro great possibilities but 1 do 
not ^uito ECO liow it is ail to work out smoothly in actual 
pmctico. 

13. There is great scope for extension of irrigation by 
pat from handharat Ihroiighout tho Deccan. Extension of 
well nnd pit irrigation should bo encouraged together. A 
complete survey regarding possibilities is required. Only 
practical experienced olltccrs who con consult tho people as 
to their rcqnircincnts s honld bo put in charge of such snrToy. 
Tho surveyor will determino where pflt irrigation is prac- 
ticable without infringing on down-stream rights. Having 
determined this point, village communities should ho cn- 
courageif to nnifcrtiikc t/ic work thomsefves. Kb charge fi>r 
the water should he made 'for a term of five to ton years. 
Afterwards a very moderate Inmp sum for each bandhara 
should bo charged. Tho .people can make their own 
arrangement regarding apportionment. Government should 
also give an nhsolntc pledge that tho assessment of pht 
irrigated lands will at no time ho .raised higher than slmi- 
Lirly assessed dry crop land. 

14. I believe that if tlic people arc cncourngod to con- 
struct wells nnd bandharaa throughont tho Deccan in the 
manner 1 h.-ivc sketohed, a very full measure of protection 
against famine will be reached in a very few yearn. 


10. Q. That is, they nnlicipato that there willbc a decrease 
in the c.in\l supply. .May it not bo that there rrill boa 
greater demand lor other crops ? — They know it by experi- 
ence. Cano is plaofixl between December nnd the Pebrnary 
following, nnd when the cultivator knows positively that the 
cannl TTOtcr-stinply is suifieient, ho is keen to apply for water 
for cane. If there is deficient supply no cane is grown. 

11. Q. (The President.)— not tho had supply for 
cane arise from the greater demand for other crops rather 
tlinn from a less actual supply of water. Perhaps Mr. Beale 
can toll us. 

J/r. Beale.— TXii Kharakwada always fails ; hut irriga- 
tion in the hot weather depends on the balance in tho tank 
nnd that depends on the bate rains ; if these are go^ less 
water is used for rabi, nnd there is more to spare in tho hot 
weather. 

12. Q. {The President.)— In paragraphs 2 and S you 
suggest a plan for cnconroging well irrigation by giving 
premiums on good crops. Would it not answer the purpose 
equally well to give money for wells? — If no interest is 
cbargM much cnconmgomcnt would result. 

13. Q. In paragraph 4 you say — '• Tho Deccan gcncTally 
lends itself unfavourably to any large system of canal 
irrigation, nnd such irrigation is not at present to any great 
extent proteclirc for various reasons.” Then you go on to 
give five reasons for it. All these objeotions aro financial. 
It would cost more to get tho water on to the land P — ^It is 
a question of cost per unit of supply. Thero aro no phj- 
eicil impossibiliticj. 

14. Q. Yon mean tbnt there are no physical impossibili- 
ties, but that it is merely a question of whether it will 
pay ?— It is only n matter of money-. 

16. Q. (Mr. Biigham .) — Yon think the money could be 
spent belter in another way ?— Yes ; 1 think, if the money 
woro spout on wells, it would go further. Canal scost 
Its. 200 an aero irrigated. We could do a good deal with 
that capital in extending w-elt irrigation and do more good. 

ID, Q, (The President.)— Then you mean to say thti 
tho canals are worked mure for revenue than as public 
works. Tbnt is an ndministrativo matter. Government 
might arrange their working ns it pleases. I mean it is 
in tho power of Gororninent to say that tho canal mnst bo 
work^ in this way or that?— Yes, nut definite orders one 
way or the other should bo issued to tbo Canal ofifioors. 

17. Q. You say “ a cultivator knows pcrfcetly well how 
vainiibio eannl water would bo in a year of drought in 
saving a wop which might otherwise wither, f should. 


Mr. 

Mollison. 
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lliDfororo, mako il Xreo to him Ip wiitor during tlio khitrif 
season without a moment's dolaj<" Wonld lie not nndor- 
stand that water could bo taken when noocssary P I thought 
that Mr. YisrosTaraya told us tlio n]|)plioatioii in the 
monsoon was done away with P— Wnlor is not civon with- 
out application. Proposals liavo boon rondo to giro dodnito 
supplies of water for partioular blocks of hind in ■piirtietihir 
villages. Mr. Yisvesraraya hos proposodi I boliovd, soroo 
snob system. 

Air. Ibbetson. — Yos, but I bolioro tho rolasnlion is limited. 

The president , — That again, of course, is not a inaltor 
inherent in the oanal. It is a question of odministration. 

18. Q. I do not quite nuderotand Air. Yisvesrarnya's 
" block " system ; can you toll us something about itP — 
Ho proposes to guarantee water to 200 or 800 acre.i per 
Tiling and rostrict tho irri^tion of perennial crops in those 
areas, so that a good deal of water will bo available for rabi 
crops. 

10. Q. Then does ho propose that tho village should 
confine itself to irrigate this area P— Ho onleulatos how 
much water he onn dispense and distributes tho water among 
certain villages; ho leaves tho cultivators free to divide tlio 
water among themselves. Ho thinks in that way tho 
cultivators will make bettor use of tho water. 

20. Q. But ho takes it upon himself to say how far tho 
water should go. Ho docs not leave it to the cultivator P — 
He believes that this system will coonomisc the woter. 

21. Q. Yes, butsupposing a cultivator under this system 
hod water for 10 acres guaranteed to him, would he let him 
distribute it over 16 acres if ho wished to do so P-rllo gives 
the village a certain quantity of water and leaves it to the 
cultivators to distribute tho water among thoiusolvos. He 
has no objection to their using the water on an increased 
area. 

22. Q. You say 1 do not think that small tanks in tlio 
open plains of the Deccan will be of much nso. They will 
not iiu in tho rains except in years of exceptional rainfall, 
and even if full in the rains, they will not hold water long in 
the fair season." Is that so in Gnjorat also P— That does 
not apply to Gn jerat bnt to the Doccav, where there is 
exoesmve leakage through muram and trap. 

23. Q. {Afr. Ibbetson^— The rainfall in the Deccan is 
small and uncertain P — Yes ; scantier and more uncertain 
'than in Gqjerat. 

. 24. Q. (TdePresfifen#.)— Then you gc on to the question 
of baniharas irrigation.' You presume in that case that 
there is -water in the rivers ?— I know that there is water in 
the streams which could bo utilized. 

' 25. Q. Has the Government opposed tho use of water 
from the bandharas P— The Government has opposed it in 
a sense, because if the cultivator takes the water ho has got 
to pay for it ; 1 wonld do away with the whole system of 
charging for the use of water from nalas and subsoil water 
everywhere. 

26. Q, It comes to this. You think tbat^ it belongs to 
the riverain population and not to the population at large P — 
You give- it free for men and cattle to drink and you 
refuse it to the thirsty land. I would only charge where 
Government incurs the cost of the bandharas, 

27. Q. (Mr. Ibbeison.)—ln the Dccoan only or every- 
where P — ^Bveiy where. 

28. Q. (The You say "I believe that if the 

people are encouraged to oonstruot wells and bandharas 
throughout the Deoean, in the manner 1 have sketched, a 
very full measure of protection against fauiine will be 
reached in a veiy few years." If that were carried ont to 
the fullest extent, could you give any idea as to the amount 
of Cultivated crops we might bo expero to see under irrigation 
in a bad year P — The present area under bandharas is tri-vial ; 
the well-irrigated area is about 700,000 acres. It might in 
time be doubled. 

29. Q. Bnt the cultivable area of the Dcccan is 20,000,000 
acres P — Ninety per cent, of the cultivable area is unsuitable 
for irrigation. There are many uplands where the’ soil is too 
thin and rocky. 

. 30. Q. (Mr. -Ibbetson^ —Too rolling? —Yes. I won't 
commit myself to 90 per cent. If you have millions of 
acres under wells, this would be the pick of the land of the 
Deccan and the difference of outturn will be considerable. 
We wonld be concentrating our efforts on the best pai-t of 
the country — ^the pick of the land — whii^ will produce 4 to 
6 times as much as poor soil even without water ; add water 
'and you would still further inorease this. 


81. _ Q. Would you not .store water P— Yes ; canals from 
stored water would ^ help well irrigation by keeping up the 
water level . In tho case of o handhara with a little ^ 
a man wonld probably protect himself further by building 

82. Q, Would you store Iho water that falls in tho hills 
every yoor or would you lot it flow away P— That is on engi- 
neering quest ion. The Engineers can decide whether storage 
IS required. I have not tho experience to offer an opiiiionf. 

83. ,Q_. (Jlfh. jEffyAflOT,)*— I understand that you deprecate 
canal irrigation in tho Dcccan P— Yes ; I prefer well to canal 
irrigation and proforahly would like to seo well irrigation 
extended. 

34. Q. Although yon have on enormous rainfall in' the 
Gh&ls, no efforts liave been made to otilizo it for irrigation 
in tlio Deco.in ? — You wonld do quite ns much good hy 
spondiiig Ibo money that it wonld cost to bring tho water 
down in making wolu. 

36, Q. Haro yon worked it ont in any way P— Yes ; I 
think well irrigation is ehcapor. A canal costs Its. 200 
an ncro, and that amount would go a long way in ex- 
tending irrigation hy wells. 

36. Q. How many acres would you irrigate for the Re. 200 
applied to tho construction of a well P— A Dcccan well 
working 2 mols wonld irrigate 0 or 7 acres and would 
cost from Bs. 300 to Bs. 400. 

37. Q. (The President.)— In Sholapur wo wero told 
that wells cost a good deal more than that, 

38. Q. (Mribbe/son.)— Yon refer tod laeheha mil F— 
A haeheha well in iho Dcccan is built so well that the snm 
necessary to complete it is not a groat deal. 

89. Q. (21f»*. ilfmV-JIfaeiensie.)— Would you say that 
such a well would last for on indcfiiiito periud F—Kaeheha 
wells in Gujornt foil in with rain ; hut in the Deccan, whore 
tho base is rock, it only requires masonry built up on one 
side for tho mot, ond a well so oonstruoted may last indefi- 
nilcl}'. 

40. Q. What ia tho area in tho whole of the Deccan which 
could he protected by wella ?— At present the maximum 
area is 700,000, hut 1 should he extremely glad to see 
tho presen t arendonbicd. 140,000 acres is the limit “of 
possibility in iny opinion. 

41. Q. (Mri Ibbetson.)— The fment area h only about 
2 per ceut. of the Deoean P^I should say not more than 2 
or 2^ per cent. 

42. Q. (2lfr. HiyAam.)— Ifyondoublethatitgivesonly 
6 percent.; that won't keep famine off P — ^Tbemiid thus 
irrigated from wells would be the best land and would give 
an outturn of great vnluo in a famine year, and very valu- 
able crops in ordinary years. 

43. Q. What about tho other lands P— The outturn from 

the nplande on an average is oxtremoly poor. . 

44. In order to get more than 6 per cent, something 
more inll have to be dene. Wells will not afford foil pro- 
tection ; what else do yon propose P — I have no objection to 
canals so long as yon do not mind tbo cost and regulate ibe 
distribution so as not to damage the land. A lot oriand' 
irrigated by tbe canals in Foonn is going ont of cultivation, 
because it gets excessive irrigation. Give a man a well and 
you will find that bis land will not go ont of cultivation. 

45. Q. Wby do yon limit tbe possibilities of wells to 
1,400,000 Bores ?— Tho area of low-lying lands with 2 to 4 
feet of black soil and muram^ below limits the increase. I 
don’t think favourable positions for wells other than these 
can he found. Yon oan put too many wells together in ~a 
small area, one well drawing on the supply of another. 
They must bo distributed. 

46. G. (The President.) — How far apart should they 

be P Would you say 10 acres to a well P — I think that two 
wells in tbe most favourable positions might be put in 10 
acres, bnt it depends on the slope and the catchment. ' In 
Junnar and Klied (Poona distriot) two wells in ,10 acres 
wonld he perfectly safe. , - ’ 

47. Q. (Mr. Yon-are afraid that wherever 

canal irrigation is introduced tbo result will be the gi-q.wth 
of perennial crops by wealthy capitalists aod not mnw pro- 
tection to the population generally P — That depends on the 
orders uf Government. If left, to tho Irrigation Depart- 
ment as at present, 1 don’t think there is any likelihood of 
a charge {q (be system. _ They- attempt tc work the canal 
more for rove?**® ^ban for protection.. , 

48. Q. The Niia Canal is not worked for-revenue ; the 
percentage of cane oultivation is only 8 per cent. P— "It will 
extend as the men get richer. 
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49. Q. It is kept down artificially by conserving the 
water for rahi crops P — It is left to the option of the con* 
trolling officer. 

50. Q. Snrely an acre of cane irrigation has great pro- 
tective valne, whether in the hnnds of capitalist or cnlti- 
vator, than an acre of dry crop. Supposing yon hnd lots of 
' manure, onnld yon increase the area? — showed you at 
Manjhri the extreme limit to which cane, cultivation can 
he got with snitable soil, manure, and water. It is pos- 
sible to get sugarcane crops under favoniuhle conditions 
worth Bs. 1,000 per. acre which would give 12,000 or 
18,000 lbs. of gttr. 

51. Q. How much of that is the value of manure P— 
Bs. 200 an acre. 

52. Q. The purchase of that 'manure must maintain a 
good many people P — Tes. 

53. Q. So that altogether an acre of oaue will maintain 
4 or 5 more people than an acre of j«ariP — Yes; hut for 
perennial irrigation .it 'is required that a good deal of water 
should he stored up, so that water can he given in the hot 
weather. That makes it impossible for irrigation to he 

f iven freely in the monsoon. Therefore, in a year of 
rought, the crops in that particular year absolutely wither, 
because a pledge has been given by the irrigation officer 
for a portion of the water nine months ahead. 

54. Q. That would not he so if the cane crop was limited 
to a certain area P —The limit, I propose, is that those richer 
capitalists who grow sugarcane should be given water from 
the canal only if they have a well. If they can afford to 
buy manure and can afford the other expenses necessary for 

g rowing a good crop of cane, they can equally well afford to 
ig their own wells. 

55. Q. Supposing you made a condition that before 
sanctioning perennial crop irrigation in any holding a well 
should he constructed, would that prevent the full utiliza- 
tion of canal water in the case of a new area P — I do not 
think that in the sugarcane area of Poona it would have any 
deterring effect, hut with new areas it would limit the utili- 
zation or the canal supply. 

'56. Q* ^ nm not peaking of a deterring effect. If he 
made his well, we should not reserve water for him in the 
hot nionthsP — ^That is all_ very well now j hut suppose we 
had a new work and yon said I will not give water unless 
yon have a well, the man might not grow sugarcane at all. 

57. Q. Prom your point of view that is what you wantP 
— A^t I object to is that so much water is taken up in a 
year of drought and not given to ordinary food-grain crops. 

58. Q. The only practical remedy for that seems to he 
to have no canals at all or to say that perennial crops must 
he partially protected by wells P — I have no objection to 
that. 

59. Q. You think that in a new work no one would go 
in for irrigation on those conditions P — ^Yes 5 hut iu the case 
of established works the men being capitalists, they can 
afford to build a well in order to continue .this profitable 
perennial cultivation. 

60. Q. Of coarse one point has to be remembered ; it is 
all very well to telk of working a canal fur revenue. But 
there is a limit to money that can be spent without any 
hope of return ; and that if any portion of that expenditure 
will bring a return, you will have more money to spend 
elsewhere ; supposing the limit of expenditure of your 
purely protective works was 100 lakhs, if you can get a 
return of 20 per cent., then yon can afford to spend 20 
lakhs more on the works P— That is true ; but it would be 
better to spend the money on wells. 

61. Q. {The Prcsitfenf.)— TVhy should not a man go in 
for a well for sugarcane on a canal as well as off a canal ; 
yon say that off a canal his land is used for other crops ; 
would it not he a greater recommendation for tahavi if he 
can go in for sugarcane P — In ordinary seasons he does grow 
sngaroaue on his well, hut in a famine year he changes his 
system and grows fodder and food-grains. 

62. Q. I do not see, where a man applies for tahavi and 
goes to the expense of digging a well, why he should not do 
it if there is the extra inducement of canal irrigation to 
assist him in irrigation. "Why do you say that he will 
not come forward P — I did not say that he will not come 
forward ; I said he might not. 

63. Q. (dfr. Ibhetson .) — ^With reference to what yon 
have just said about a man who had.a well changing his 
system in a year of drought, it would be just the same if a 
man grows cane on a well ; he could not afford to lei the 
cane go in order to water his other crops during the 


monsoon P— The result in the ITaira district and generally 
throughout the Deccan was that all ordinary market garden T. 
crops were ^iven up' in favour of fodder and juari in . 
1896-97 and in .the last famine, and there was an enormous 
yield of fodder in consequence. 

64. Q. By "given up ” yoii merely mean that they were 
not planted P — Yes, garden crops were not grown. 

65. Q. It would he exactly the same on a - canal. In a 

year of drought the people would prefer to grow fodder 
instead of garden crops P— Yes ; that happens on the Mntha 
canal. ~ 

66. Q. Then so far there is no difference between ennni 
and wells ; the change of crop takes place equally on bothP— 
The proportionate area of garden crops under canals as 
compared with cane is much smaller than under wells. 

67. Q. Now, so far as cane goes, is not the well-owner 
ns much hound to give water to his cane as the canal irri- 
gator P— Cane pledges water for a longer period than garden 
crops and the cane area is less under wells than under 
canals. 

68. Q, You are arguing almost entirely from the 
Kharakwasla. Are not the conditions exceptional there P 
There yon have an enormous city with rich manure, land 
close by, and wealthy oapitalists who can easily keep an 
eye upon their investments. Do you think the state of 
affihirs that exists near Poona would spring up if you had 
the canal far from the city P— The Mntha Canal is a special 
work; the conditions on other works would not be so 
marked. 

69. Q. How about wells close to Poona; would they 
irrigate a larger proportion of cane than wells elsewhere P— 
Yes, probably ; but cane oultivators prefer to use canal 
water, paying for it Rs. 60 per acre. They use their wells 
only in the hrt weather when the canal supply is intermit- 
tent. 

70. Q. (Mr. Siffham.)—Vfh&t is tho average peiuentage 
of cane under wells P— It is very trivial. 

71. Q. If a man has 4 acres, how much of that would he 
cane P— A fraction of an acre, possibly. 

72. Q. (Mr. Ibhetson.)—'lB the proportion of oane 
grown under wells in the Deccan smaller than in GfnjeratP— - 
Yes, probably. 

78. Q. Your impression is that it is smaller in the 
Deccan P— Yes. 

74. Q. As to your preference for wells over canals, yon 
have described the conditions under which wells can be made 
and worked profitably ; and you have also told ns of a large 
area In which irrigation cannot be used profitably. Is there 
not a considerable intermediate area io which walls cannot 
be made, but which would be worth protecting by irriga- 
tionP— The areas of this class' nncommanded by wells are 
very considerable in Ahmadnagar, Sholapni’, and the 
Southern Mahratta Country. These uplands might be 
worth protecting. 

75. Q. So that there is a considerable portion which you 
cannot protect by wells but which can be protected by 
canals P— The manure question would then come in. It 
would be a very serious consideration. There is a limit' to 
extension on account of the supply of manure. 

76. Q. All that means is, that protection by irrigation 
from wells is to be preferred because it is slower than 
canal iriigation P — I think the irrigation of lands manured 
under wells is more efficient than under canals. Regular 
irrigatioo is given instead of heavy waterings once in eight 
days as is the case with canals. By heavy waterings from, 
the canal the manure is swept away and the soil becomes 
water-logged. 

77. Q. So that as regards that area which can ■ be pro- 
tected but in which wells cannot be made, your main objec- 
tions are the fear of the failure of the manure-supply, the 
risk of water-logging, and the consequent salt effiorescence P 
—Yes, unless the system of canal irrigation is improved. 

78. Q. I quite see the danger of water-logging in 

Gnjerat ; but with a shallow black soil with muram under- 
neath, would there be the same danger of 'water-logging p : 

Even with mvxam b.»low I have seen water-logging in” the 
lower lying areas commanded by canal irrigation. This is 
due to direct leakage from the canal, and the drainage 'from 
over-irrigated high lands to lands lying at a lower level.' 

The result of this leakage may be seen in every nala on the 
G. 1. P. near the Mntha Canal. 

79. Q. It is not so much the irrigation as the leakage in 
transit that you fear P— Yes ; the loss is enormousi 
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80. Q. The loss of oonrso is a moro matter of money ; the 
^ *Tatpr>loggint: is hot. _ Supposing that you kept all oannl 
channels full, but did not put water on tho land, would 
tlio lealcage from the canal keep tlio nalas running P I 
want to know how much of this leakage is due to irrigation 
and' how muoh to loss fi'om tho canal P — The mlaa wore 
nsnnlly dry.in the fair scason before tho cannls wero made. 
Now they are perennial. Tlio most serious loss ia from 
water-logging. 

. 81. Q. It is tho actual irrigation you aro afraid of 

then P — Tho leakage from tho ohnnnola is muoh Ics^ than 
fr4<m tho irrigated area. At tho same time I would like to 
state that Poona City is said to be water-logged sinoo tho 
canal was made. I know an instance of a well in the com- 
pound of the bungalow of tho President of the Poona 
Aluncipality whioli cost Bs. 6,000, where tho water lorol 
was formerly forty foot below tho snrfaoo and it now stands 
fifteen feet from the surface. 

82. Q. I want to get you away from Poona, if possible. 
The comparison between Poona and tho ordinary oannl in 
not satisfactory ; lot us go into tho Tiliascs. Is there inneli 
water-logging on tho Nira Canal P— No. Tlio diKnd van- 
tages produced by water-logging are compared with tho 
great advantages tho oanal has brought. I wont through 
the valley in 1806-97 and found it green tlironghont. The 
advantages of irrigation there are great. I noticed very 
slight evidences of waste of water and of salt ollloresconco. 

83. Q. Nothing to constitute n material drawback to the 
advantages Morning -from tho canal P— No. 

84. Q. You say that tho nalat run witli water leakage 
from the oanal. Docs not that show that there is a very 
effective natural system of drainage P — Yes, that is so ; but 
tho railway often interferes with tho free flow-off. 

Tha President . — Wo have heard that stated by several 
witnesses wherever wo have gone. 

85. Q. {.Mr. Ibletson .) — I should liko to have your 
opinion as to how far it would bo safe to apply a strong arti- 
ficial stimulus to tho oonstruotion of wells. Wo are told 
that many wells'made in tho famine of^ 1806-97 ore lying 
disused, and that many of those made in the last famine 
will not be used again, and that so long ns n man has 
ospital only will he work his well. Would there not be tho 
danger, if you stimulate well work too'muoh. of the people 
oompleling them for the sake of the bounty P — There is no 

' doubt that the people have had a very ^eat hnoek. During 
the last five dry years tho wells did not give n proper 
measure of their use. I do not think that there will bo any 
risk in stimulating the construotion of wells to the fullest 
extent. After two years of good rainfall the people will 
come forward. They will not, I feel sure, want to go too 
fast. 

86. -Q. You do not think you would outran tho manure 
supply P — I do not think there will bo any risk of that. 

87. Q. You don't think people would make wells who 
could not afford to use them in ordinary years P — No. 

88. Q. I take it that in the Deccan and Gnjerat a man 
cannot afford to work a well in ordinary yearn except for 
high class oropsP — The actual rate of working a singlo 
mot well exceeds Bs. 100 per acre. 

SO. Q. Yon object to canals because their protection is 
absorbed by wealthy capitalists. Is not that very much the 
case in regard to wells also P — It is often tho case in a time 
of famine, if the well is a good one, for a number of families 
to olnb together. They each supply ii proportion of the 
labour and of the manure and each participates in the proGt. 
This system of co-operation keeps the owner's own family 
and the others who work under the well off relief work. 

90. Q. That is that a man will share well water with his 
friends P — ^In Eaira in 1899 and in Ahmadnagar in 1896-87 
that did occur in certain parted 

91. Q, We wei-e told yesterday in Bijapur that such a 
' thing was unknown, ''^at is to prevent the people from 

doing the same with canals P— Because in my experience 
the wealthy land owner, when the pinch of famine comes, 
throws his responsibilities regarding the maintenance of 
servants, etc., on to Government. 

92. Q. With reference to the working of canals on pro- 
tective rather than prednetive lines, to refuse water to cane 
in ordiiury years would mean that the water would go 
unused P — Yes, the water would probably go unused during 
the monsoon. 

93. Q. Would the people use it for dry crops P — Yes, a 
geoddeal for tho ra&i erops. 


- 94, Q, They would wait to see Gnt in an ordinary year 
if there is going to be a good rainfall P — ^Ycs.' 

95. Q. At any rate much of the supply would be 
wasted P—rho water could nil bo used up forraWand 
garden orops. 

pc. Q. Y6u believe that if wo brought tho canal into a 
suiinblo traot, wo could got nil our water, used for »vii» 
**'*’|B*ilion, whoat,yKar», etc. P— Yes, these food-graio crops • 
and for market garden crops, such ns onions, sweet potatoes, 
etc., oooiipying the ground between October nndf March,' 

I ho water would bo used for ordinary rdii crops not for 
poroniiinl crops. 

97. Q* Everything but sugarcane P— Yes. 

98. Q. Yon think they would use all the water in ordi- 
nnry years P— Yes. 

99. Q. Supposing yon fonnd that they did not, would 
you then refuse to supply water to a crop of vegetables or 
cane because yon tliongiittlio monsoon might fail P— I would ' 
refuse water if there was a chance of a had monso'in in tho 
coming season. 

100. Q. If yon could not use all your water on other 
crops, would yon then give it to cane P— -After meeting the 
demands of the other crops I would give tho balniico to ' - 
sugarcane. 

101. Q- Eow with roforonco to the royalty Government 
takes on water used, in the luise of tho Deccan, I quite agree 
with yon. But in Gujornt where only two famines have oc- 
curred in 100 yonrs, and where therefore tho danger of 
scarcity is small, do -you not think that it is reasonable that 
Government should take a small contribution for the water 
used P— Yes, perhaps in Gnjerat, but I would certainly ex- 
clude tho Fanoh Mahals and other parts where the. people 
aro poor and it is advisable to encourage irrigation in every 
possible way. 

102. Q. If 1 oxclndo all inseonre tracts, would there be 
anything nnrensonable thou P—^For insecure tracts I consider 
that no watcr-tox should be raised. 

103. ' Q. I am assuming that tho prinelple is.aeoeptcd in 
regard to tracts in which relief is commonly needed P - 1 
agree that Government can easily collect a royalty on .water 
in secure tracts witbont causing hardship, but in Bombay it 
is not worth while differentiating between tracts which ore 
securo ond those which are not. 

' 104. Q. You say a Deccan well eiin be made for Bs. 800 
or Bs. 400 ; is that a fair average P— For a well of a depth 
of 25 to SO feet that is a fair average. The expense in 
making a pakha well is not much more than Bs. 400. 
Where there is soft soil to some depth the lining would be 
moro expensive. But where there is 3 feet of black soil, 
then bard muram, and finally trap rook, Bs. 400 is a fair 
overage price. 

105. Q. Do you mean to say that such a well would last 
indefinitdyP— Ithink so. 

106. Q. Then why does a cultivator ever go to double 
the expense P— If the land is alluvial the well has to be 
deeper, 

107. Q. .In the Deccan P — ^Yes. 

108. Q. Why do the people go to the expense of making 
a pahkA well when a kacheha well such as yon describe 
lasts for ever P — Kachcha wells which last for a long time 
ore found only where the sub-strata are hard and durable. 
Many such wells are found throughout the Deccan. 

109. Q. Are pakka wells built with stone and mortar 
throughoutP— Yes, when black soil is deep it is necessary to - 
line them. 

110. Q. {Mr. Muir-Maekensie^—hse tho majority of . 
wells you know in the Deccan lined or not lined P — A great 
many are built up only on tho mat side. 

111. Q. {Mr. I6Jfl#so«.)— Now, Mr. Mollison, yon_ were 
good enon^ at my request to look at the irrigation in the 
north of India, and to make inquiries regarding the differ- 
ences which exist between the extensive oanal and well irri- 
gatio'n as practised in the Punjab and North-West Fro- . 
vinces and the intensive 'system as practised in Bombay. 
'Would you kindly tell ns what is, to your mind, the _ main .. 
difference between the two systems P— A vast area in the 
North-'West Provinces and the Punjab is_ commanded , by • 
tbe Ganges and Jnntna systems of canal irriffltjon and^by 
deep and shallow wells in parts where the canm distributing 
channels do not reach. Tho ordinary cropped areo consists ■. 
of very deep alluvial soil of very fine consistence^ and ol . 
great natural fertility. The character of this soil'is such, 
that after irrigation moisture is retained near the surlace , . 
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for n ronOdcwWr prriod. Thl< wtrnlJre niiRlIly Is liclpod 
liy roj'irtnn tli-jv-nUion of tlow Uirosijjl'oul tlio OiilA wonUirr, 
nnd I)ro^^WJ• Hio nltniv.jilirn'' in (lio norlli of Iinlirv nt tliis 
jnvrtieoiftr sfRson is not nrsrlr so absorptive of roil inolstnn> 
M in tV.i? wore sontV.era part'. Tlio nriwlical clfecl is that 
» first watefinc civcn from a canal or well softens the sail, 
so that prep.iiatorr tillajo for n crop or for nn early 
tonal Harff ctvp «• fasilitftU-d. The moWnre remains in 
the soii until tilla?.' is fomplelc, the rcoil is sown, and satis- 
factory jjcmunatioa has ooearr.'il. Sah'.i'ijtir ntly two water- 
ings from ft canal or thro.' or fonr from n srell in BufTieient 
to hrioi: ft rali wheat crop to in.atnrily. This crop mixed 
with rapew.l cr piftm is the chief rof>» crop grown. The 
totfti Cos*, of icoding tije water ovcr^ the field for tlie first 
w-iterini:, in laying oat he-le for iirifratinn, and in applying 
the water is very trivial. It does not cxcvd S annfts j»er 
acre. Tija distrihuting cliannels arc madi* of paddled roil. 
They ftllow no IcaVage of svater. Tlie surfft^‘ of the fields 
Iscfcn; thew.sfer in larg,' voinmo is c.asily distrihah'd ; 
thereforo the cf the first watering is small. Tie’ vii* 
lager* l.aT.-» the nraal rinmWr of wr.:l: nnd In'cding cattle 
iwid mlli; haffaloes of nay ordinary district. Tise dung of 
c.sttle, the litter ftnd the 1 oarehoM Yca>le i% c.arffally pre- 
ftrvv\l, Tl.e r.'annre heap whieh carh <s.rarant thus ^ae^n- 
malatca pnivides the only rr.nnnro appliNl to the irrig.alf.1 
fields. It is .0 vciT light dn't'lng ; owing to the rl.araeter of 
the roU and lightnea cf the irrigation, thii light dro-.siagof 
nwnnro c-a an irrlgnt.'d crop i* quit" .as rffeetive as if the 
roil was irpl mnl»t hr timely rhmrtr* of rain. Ti-en.' i» 
no differonoe in eitivj nhrlhrr the irrig.itinn 1« hy flaw or 
lift from ranals or hy lift from drvp. m'sdium cr sha'low 
well*. TIi.s ceatrasl hit wfsT. this »ys*c:a rf irriptlnn and 
caltlvati'a and that r.e"c-rtarily pra'-thel in she iJornkar 
rtviMmry it very irvmtaaeesl. MiaViam hl-.eh tj'd with 
mrr.tn Iwlpw (she I'M-*. Mael; cill to irrigate in the Iha'can) 
dries »o qniriily U-twfrn w.alerings lljil irrig.stlon i* 
r<‘qairt»l cvtrv S to 10 day». Tl.e y.-ir.i.-fii (tan ty h'-am) 
seiis of JfcrtVra Onjerat me ».s ahserplive and dry ro 
qalfllr tkat irrigaSien 1« r.qairr'l In the fair reavm every 
fire off 1* day*. Sti'li Irrig.^th-.n is cx-ia'llagly cip';‘.»lre 
fretn wells owit.g to tie eve* cf r.as»lng water. Heavy 
drvs.slngs t.f manure are rrvpiirtsl cn the limit-'d arr.it 
irrigale.l hee.Mjm cwirig to c:«*. cf lifting w.at* r only very 
poo.l cre-pc will j>ay. A r»'.\lly poed crep p.s« only h.s 
n»1cr"d from giod s'il hy trgnlar frrigathm and I’eivy 
ro.n'irp c.f man tire. Unfcrtcnately the he.avy and erntr- 
neecs irrigation washes mneh. c! this rr..in”nro into the 
iuh‘..il .and the er.ip only tales up a eert-aiti pn.jioTtion. 
dVith thi* intensive tsste-n of irrigstim a ting!* or 
I«t (leather higl will tiuly lift water from the dca-Js wills 
of (I'.isrrat for on area of ft\*(mt tsro aere* and fmm the 
shulh/ner well' of the D.-eeaa for an are.a of thre-' wid n half 
tu fonr acnHL In the Jlismr, IWhi, and Ueiht-ah dutiiets cf 
the renith I hare r-ea dtep, medium and »ha1!uw wells at 
worh. 1 have found deep w,-ll*, the rnassiury c.-iKitrnetlen 
cf which eilrndc-d to a depth of 110 feet, stlln depth 
to svatcr of «>• to ro fn-t. irrig.allr,g rorh six acres of 
wh'-al 01 hit'.ey ; lacsliniji depth w.dls, :U) to 40 feel deep. 
Irrigating S of 10 aetc* jsr hither lag, and i n th" riverain 
hand. Well* with frot dtpth to wat<-r hrigating I’d to l-l 
acre* each. The very deep wril* were this tear world very 
hard hfcante the War«y crojw owing to deficient mlnfall 
failed, and thero le-ing r.o tnosns i>l canal irrigatirtn the 
people dependisl uptn the wells. Iteklives cr families 
joined tog.'t{;cr to participate in the rrofils of Irrigation, 
jointly finding all th« manure and l.ahour r'^ninxl to 
produce the h>'<t rc'ults. The tame pra'lloi oevurs in the 
Deccia cud Gujer.at in a famine year. The natatJ 
firtilily of the Ganges-.lumn.a alluvial tolls mav to feme 
extent Is- gaugi-d hy the fa*t tl:.at on s;dl of Oils cLs't in 
the Cawnpjre tioverntnent Fann irrigated trhrat ha- leva 
grown since ISfil without manure aud th-* crnji cf ]?'r) 
yitldsd, approximately, of grain |y>r cen- 1.200 lb-. fn.<n 
one plot and l.tOl !l;s, from another. It t.u.av aks le- 
paged to tome extent by the fact Ih.at in the Ilitar di'trlct 
in the cam>nt year (a }e.a*on of unfavourable rainfall) !s:;d 
Itrigahlo hy lift from the canal is freely rcuf<'d out at J!s. 15 
per acre for the year or at lt». 10 to Its. 11 jkt acre fo- rr.- 
crop. Tenants pay in addition nil irrigation rhasg.'.-. Ti r 
ran.il w.ater is only lifted ft few feel and irriplin*! ti n- 
fore is not corily. In the amiu district I foatnl Hr.:! in;, 
gated from a well with dcjith to wntrr about fOfp-t r.i'.t j 
at ll«. 9 iK!r aero. It is r.ot nnnrual to tsle s 
M Well as a rail frrigaU'd crop in cue e(.ifi.u tt-'f* 
canal irriplion, but it is moic common to depend etcr. , ; i 
good roii irrlpted crop or in a year of fsvcunl .e r-'-. 
fall on one good dry crop only. If t!,p Ijtt.-r „V. 
be once irrigated to bring It properly to i-s'*-r’'r ti- 
charge.! for carnal Irrigation Is 12 ancisp.ra'r.-f-'« j,. 

VOL. IV. 


already a(,ate<1, the cost of applying tho wafer is trivial or 
negligible. in»e rates for canat water in the distriel inspcel- 
e<l v.ity np to Ils. 5 per acre for enpreane, Rs. 2*8 
for wlieaf, 12 annas for a ainglo waterinj::, and half 
rales for w.ater lifted from canal. I con.side.rcd that 
approximately jneenrato outtnrna were more freely 
admitted by the actual enlllvators tliftn in Bombay; and 
from <la!a'communie,ated, I Iwlicve tlualtbe grain from 
an .acre of canal irripfod wheat crop wonld ordinarily 
rxreeil Its. 30 per ncn‘, and of welt !rrig.atcd crops consider- 
ably more. In tbe e.xse of canal irripled land exelnding 
cost of light dre.ssings of manure (the nclnal vnlp of which 
can only l*e anproxinmled) other expenses including asse.ss* 
ment eonld not jmssihly rxeoeil Us. 10 or Its. 17 per acre. 
T!<> only risl; is d.am.ige by rust, and that is ineonaidcr* 
able. 

112. Onjer.it is r.sscnlially a inonroon or hharir crop 
countiy ; is it not, rxeepl for cotton F — Yes, except for the 
extensive wheat and cotton rrops in Ahmad.abad and Broach ; 
Onjerat Is a Hanf prorincc. 

113. Q. Patting aside the wheat and cotton tinels (ho 
whole of the remainder is kharij ? — ^Yes. 

li t. fj. On the other hand, the Deccan, broadly sp<al:ing, 
is a r.rli province ?--Tlio«e part.* of the Dee«n and 
Kantlicm Mahratta lying inland and some dlshince from 
the (t!;Ats are ehtefly rali. The wc.»lern taliihas of Poona, 
Xaslfc, nod Khsndesh are chielly kiatif. In the eastern 
Maeli r.iil pari* of Dhatwar rrops of coltoa and fu/tt arc 
B3WIJ tvlwecn the two monsoons. 

lie. Q. lVh.at period is that r— In Dhirwar wttoa ron 
W Sown in Peplemher or as late as Oclohrr, a* it gets the 
nerth-ea-t monsoon. 


ilfs^. 

J. Mollifot?, 
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, '124.' Q. Thon^li' tlie co^ would be tbe same wiietber . be 
took one watering or half a dozen P~Ho would rather have 
one storing. 

125. Q. Yon don’t think that on a tank where the snpplj 
is Hiihle to biilnre, the people conM he induced to nse the 
water bj making the snpplv permanent instead of uncertain ? 
— ^Idoh’t-think there wonld be irinch ^iference ns regards 
their taking water from a tank with a limited or a permanent 
supply. 

126. Q. Supposing ydn-have a'canal,'withplen{y-of water 
and a permanent supply assured, which common^ a large 
cultivahle area, what would he the maximum proportion of 
lugh class crops likely to he grown on an ordihaiy Decmn 
tract, supposing that yon have manure and hihonrP — 
Probably not more than |th would he high class crops in an 
ordinary Deccan tract. 

127. Q. Yon told ns in Gnjeiat that one mot on an ordi- 
nary well would hrigate 2 to 2^ acres in ordinary years or 
twice that in had years if the water lasted out, would the 
same fgnres.apply to the Deccan P — ^With Deccan wells ,3| 
to 4 acres may he irrigated at one time. The area, however, 
would not he doubled 'in a had year, but would he increased. 

128. Q. You would not double the area in the DMca.n in 
a dry year P — No; the water in the deep allu'rial -wells of 
Gnjeiat .does not sink soon. In the Deccan the wells sink 
sooner than in Gnjeiat. 

129-: Q. hlany of your best well tracts are in black soil ; 
is the black soil more than 3 feet deep in the Deccan P — ^The 
blacx soil is 3 feet or 4. feet- at .the most At this depth 
it can he irrigated. -If it is deeper .the soil deteriorate 
with watering, ^s a matter of fact, there is loss on wells in 
such lands. 

130. Q. Can yon tell ns the cost of repairing a well in 
the Deccan ? — I cannot ^ve the figures. The people do not 
have to do much in the way of repairs heride silt clearance, 
etc. 

131. Q. A well does not need much repairs P— No. 

182. Q. Yon speak in yonr note of the layat bring pre- 
vented from nring canal water when the crop is in danger of 
diogaht owing to permission to take water being neces- 
sary. JBave yon seen the results of this at.any tiine t Have 
yon any personal knowledge on the snhjeot P — Yes, I have 
seen the results atyPoona near our farm. In 1899 the 
people did not apply for water till they actually saw their 
crops withering ; then they applied for water, but conld not 
get the permission in time to save their crops. On the 
Kirkee Farm we had a .Jcharif crop and three waterings 
were found necessaiy. "We wanted a first watering at once 
and we took it, formal sanction being obtained aftenrards. 
The crops grown compared favourably with those of ordinary 
yrore and as market rates were high were worth double as 
innoh as nsnal, while all the crops round about perished. 


133. Q.' {Mr. Mnir'Machenzte)—\ial undeistandthat 
yon got the water before yon. got the sanction?— Yes- if 
we had waited for . the permit .the farm crop would have 
I’®®" P®sl saring. We got the water by arrangement with 
the. Canal Department and got the formal sanction after- 
wards. 

134. • {JUr. Ibhetson ^ — understand that yon know, as a 
fact,.that . other people did apply for water, but were so late 
in getting the permit' that the crops died?— Yes, that is so ; 
bnt they waited till the last minnte before applying. 

135. Q. Asia yhur proposal not to give canal wafer for 
' cane nnless ' a man digs a well ; is it not waste of water to 

give riinri irrigation to a field already protected by a well ? 
— The profits from canal iiri^tion are fonnd greater in'th'e 
- case of expensive'orops than from -wells,' -to the chltifator 
' takes canal water for nine months and nses his wril for tbe 
remaining, three. 

' 136.- ' Q. Bnt why allow him to do so P The area 'he' can 

1 cultivate is^: limits by the capacity' of tbe well, so that he 
can iirigate it Dnm tbe well'all the year ronnd ? —1 'shonld 
f like to see it done in' the new canals'. 

137. Q. These fiandAaras which yon recommend to be 
extended ; 'would yon bnild masoniy dams or wonid yon 
allow the people to bnild. hacheha dams and let them be 
washed away in the monsoons?— I would ' let . them 
build them as they like. Big handharas built with masonry 
wonid he more- spbstanlial. 

138. If Government bnilt the ‘bandharas; it would 

charge for the water of conrse ? — Y es, . , ' 

139. Q; Do yon think the people will begin with Teachehd 
handharas first and when they get.nsed to them' thev- will 
bnild pahha ones?— Yes; Government might bnild. the 

' pahka ones, bnt there wonid he no necessity for this if 
Government do not charge for the water. 

140. Q. Yon propose that, the water shonld .he given free 
of charge ?— Yes ; I would like to see . each talnka . carefully 
and thoronghly anrveyed. Any costs incnrried in snrrcyingf 
might, I think, be charged, to the cnltivafors. 

141. Q. If all the Idndharas possible were made, would 
they irrigate anything like the area commanded ly ifehs? — 
The area under 6a«rfAora» would, he' small compared with 

; the area under wells. ■ . ' ' 

' 142. Q. (^r. MmvMttckmzie^-r^p yon think that 

money could he nsefnlly spent in extending the number of 
fofsP— I really have not snfBdent .experience of to'fs, to 
give an opinicm. Yon onght to acce^ local experience in 
preference to mine. 

143. Q. In -Ahmadnagar did yon notice whether Gie 
land tehind the tals hw given crops’— 1 did not notice 
‘ them particularly. 
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madras. 


General J. F. Fischbb, E.E. 


[Banff alore, iSth Janttarff 1902.) 


[H'o/c.— The nnmbering of the paragraphs refers to the list of printed questions for Revenue Officers.] 


Before replying to these questions, I bog to premise that 
it is impossible to ansvrer them fully vrithout official rccords.i 
data, etc., as regards rainfall, cultivation of land^ and many 
other points. 1 am therefore competent to give only gene.' 
ral- impressions from experience and recollection s. Iri refeiv 
once to hydraulic rrorhs generally, it is absolutely necessary 
to have the rerfsters of rainfall for as many years as pos- 
sible in every mstrict, or every teduk, exhibited, so as to shou’ 
the fall of rain in each month of the year ; and this, of course/ 
I have not the means of doing ut hand. The' records of th^ 
observatory at Madras \rill give a very fsdr idea of the rain'' 
fall for the coast districts, and these can be compared rrith 
any local registers. 


A.— General. 

1. - My answers refer generally to the districts of the 
Madras Presidency in which I have served i for two years J 
was in the Central Provinces on irrigation works of som^ 
importance, for the Pench, Enntum, and TVardah rivers, oh 
special duty, but none of these have been carried out. t 
served in the Godavari district under Sir A. Cotton and had 
charge of the anient works for some years, when I entirely 
revise'dthe project with' the cordial approval and'thankso> 
the Government of India, of Sir A. Cotton, and of General 
F. H. Bundall, S.’B., when Inspector General of Irrigation' 

. I 'Served also for several years in the Bellary district, which 
then included Anantapur and a part of the Kumool district. 
Here I had to investigate Sir A. Cotton’s project for the 
Tungabhndrariyer, andfomid the site for the reservoir he 
proposed to consbruct on it. In this district I investigated 
several other projects for irrigation and established the 
■water'^upply for the station. The details of these I cad 
give, if reqmred to do so. 

I served for tluiie years in the Madura district and report' 
' cd oh -the Periyar project since carried oat in this district' 
I believe a most usefnl reservoir can he constructed neaf 
Eattagoonda on a stream, which is very abundantly supplied 
with water from the Palni hills, which would irrigate a good 
. deal of land,- and afford an excellent supply of water for the 
city of Modurii, contaiiung upwards of 100,000 people. 

I have seen a good deal of tho coast districts up to Ganjam, 
north of Madras, but very littlo of the southern districts, 
except Madura. I liavo no doubt many useful projects ran 
.be established in them. I have also had opport^ities of 
seeing a good deal of the country about the Palmaner hills 
in the North Arcot district, and am quite satisfied that 
’ several good irrigation projects can he established on the 
Poiney, Gooriattam, Piihrr, and other rivers and some of this 
water would, in all probability, he available for tho city of 
. Madras, and keep that filthy sewer, tho Cooom, clean. 

In the Cnddapali district the tributaries of the Ponner 
river offer several sites for largo reservoirs ; these waters 
' would be of the greatest nso also in the Nellore district. 

Tlw Penner river has a very steep bcdfall, at the rate of 
10 feet per mile in Boll.iry and 1 or 5 feet per mile even in 
. Nellore ; its floods tbereforo ran. off in a few days and 
require to be stored and better regukated by large reservoirs. 

2. The average minfall at Madras is about 4S ruches. _ I 
regret I Iiavc not the means to supply further information 
' ill tliis point, but on this 1 will 6pe.ak* generally at tho dose 
of this p.apcr. 

3. (1) I should s.ay certainly not from my own experience 
all over this Presidency. 

TswaiVa -wawi wf -s, gesA t&awda.vA ■w.siw-vssj.ply 
conveniently situated, the villages all over Southern India 
suffer intolomhlo losses. _Tlic remedy for th's can enly be 
supplied by storing the rainfall in the* best manner possi’ble. 

(3) IVlicn the caltie arc so little cared for, the supply' 
of manure must be very deficient and can only be vonK^ed 
as above noted ; for this is the only way to secure food and 
water for the c.attle, end to preserve them in good working 
condition; A bul’.cek in good condition is said to prodn^ 
nearly a ton of rnannre per annum ; Vi-t no care wliatcvcris 
tiierl of animals in India cither ly tlie people or the autho- 
rities. 


(4) Almost all soils pay for irrigation’ purposes and 
“black-cotton soil " is more parf'cnkarly irrigated in Madras ; 
the best mgation in Bdlary is almost entirely “black- 
cotton soil,” as also in the Madura district- 


(5) The nneerfainty of water-supply is the great draw- 
back to irrigation all over Madras; I bare always found 
tbat when I had seemed a gord water-supply for the rayat, 
"with feeilitics of access to markets for. his produce',” ho 

■ was quite ready and willing to pay for the water if not 
interfered with by unlawfiri practices. 

(6) Lack of capital always prevented me in doing all I 
corfii have done m a’d my serr-ice.- 

(7) I always endeavoured to come to some agreement 
with the people for a water-rate, and gcncndly. succeeded 
with them, bnt I fear after I left a district this was upset. 

(8) I have no experience of this law, bnt of eonrso if 
there is any rmcertainty of tenure it will proffibit all agri- 
cultnral improvements ; this ocems all over the world. 

(9) The great obstacles to the extension of irrigation are 
(a) nneertainty of the water-snpply ; by this all the labour 
and capital laid ont in cultivation may be entirely lost, and 
then the rayat is hampered with arrears of land revenue; 
remissions are constantly being asked for ; the cattle are left 
without proper food and water, and perish by. thousands 
-and generally are quite unfit for work, (i) No irrigation 
can by any means he successful *' if facilities of access to 
markets are not provided at the cheapest rates possible." 
Thisisaiule.to.which there js no exception in all land 
improvements in ererj' drilized coantiy. (c) The waste 
of water must be prohibited by very stringent regulations ; 
carefully attended to. I am convinced that more than 
balf the water in ear tanks is wasted by bad sloiccs, by a 
full supply being afforded to the Lands day and night, for 
which there is no occasion, and generally by negligent ma- 
nagement in such matters. Asa general rule, I would 
never allow all the water stored in a reservoir to bo run 
off in one season ; at least 20 or 25 per cent, of it should be 
retained in it for tho use of man and beast during tho hot 
weather ; also by this arrangement the bed is kept moist 
and Ml storm waters during the hot weather, which’arc now 
lost in the dry beds ■of tanks, would he conserved for use 
and the tank itself be better BIW in any season when the 
rainfall was less than the average of the locality, (rf) Tho 
cultivation of the babul tree round tlic wetted maigin of 
all tanks should he encouraged. It affords good food for 
the cattle in the hot weather and the wood is useful for 
many agricultural implements. 

4. I have no experience relating to this question having 
always acted for the Government interests ; and these could 
have been mneb better attended to if more capital had been 
provided ns for the extension of irrigation in all districts. 


5. I have had no experience of tho Land Improvement 
Act. I think loans of this kind are objectionable in many 
ways in India. The people arc ignorant of all bydranllc 
engineering, and if money is offered them at tho lowest 
rates of interest, they will accept it and go in for projects 
which cannot posibly pay. The result being debt and 
vexatious proceedings to recover money which has b«!n 
hopelessly lost. 1 always ask the rayats to co-operate .liid 
execute the less laborious poitions of a worl^ such as light 
earthwork, clearing out channels, removing -Irees, hashes, 
etc., from off the t.mk hank.--, whiL4 1 did the more cxp.m- 
sive masonry works, etc., oat of Government funds, and 
found this coni so quite successful. I carried oat this 
arcingjiniEot in. BkUojcv irrsoiticicff 

stamped agreements, and never bad a single f.iilurc. 

6. Certainly not. It must lend to improve the cultiva- 
tion of all lands in the vicinity of good irrigated lands ; all 
experience -will confirm this in an agrimltural counlrv. 
I cannot understand why there sLoiild’be .any deal t aloat 
this; it has been a wcll-C'st.ablishc'J rule siarc Ad;un PmitbV 

WaUhrfX»iis«.Ch,r;c: I’*''!' f «u.r •■spfrieme 1 
XI. Parr II c>H«>->k I. nave rJwavr fcmid the js'ople fr-r 

more rrady and vrillins' t-r tal'* 
the water fer irrigation iiurp'-rf-js than 1 h.i! the 
to give them tie water. I have no heiiiaticn whalcTc? 
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in saying I could liare done ten times tlio work I did fnrtlie 
Government nnd the pcojile if I had not Ivftn prevrntrd l»y 
want of capital. 1 rcTmin now from mentioning some oilier 
most annoying nnd vexalioiw prarliees to whioli t was 
subjected, ns it would answer no useful purpoie ; but so far 
as the rajut of Sontbem India is conccrnMl, ho is aUvnys 
ready nnd willing to take the water and my for it If it is 
onljr securely niwided for him, nml he is freed from demands 
winch are only too often made on him in an unlawful 
manner, under pretence of making rovenuo for the Govern- 
ment, which shonld bo most strictly prohiblteil, for it is 
most injnrlons to tho name nnd character of the llrili«h 
Gov^ment in India and^ a mere copy of tho old vicious 
Native Govemmenta and still prevails where nalh'c rule has 
been established, the royat not having any remrity tlial^ the 
demands on him will not bo enhanced at every opportunity. 

B.'-“Canals of Continuous Fiotc, 

7. I generally esUmnto this approximately by eonsMoring 
tlxat dry loads pay, on an average, an nnsessmenl of 8 annas 
per acre; if water is secnrely supplied tlio p(?o|ilo will 
mdily pay an assessment of Its. fi per nem ; tins is an 
increase of 1*00 per cent., nnd they would never agri'c to p.vy 
sneb an incrc.aso if tbev did not profit in a much greater 
degreo Ibemsolvcs. This estimate of increase may bo too 
high, but it gives a very fair idea of bow much tlio land 
must be benefited by any good lyslem of irrigation, which 
saves tho layat from all losses by the vicissitudes of tho 
season's rainfall, etc. 

(1) No canals in Southern India alTord a'ccrkiin supply 
of water for second crop or sugarcane cnltivation. All are 
demndent on a season’s rainfall, which is tmrerinin nnd can 
only bo provided against bv good reservoirs. The Iorim 
both to the Goremment nnd tlio people arc enormous, nnd 
require to be prevented as much as possible by urell designed 
reservoirs. 

(2) If tbo people arc so ready to pay for the water, it 
must bo bccauso tboy can substitute more valuable crops for 
cullivntlou. 

(8) The yield must bo far greater by irrigation, or the 
, TCople would not take tho water. Tho Uirco points (o, b, e) 

. I beg to deal with at tho close of this paper. 

8. On good canals it is estimated tlint a first crop yields a 
valno of Its. 20 per aero per annum, nnd a second crop may 
yield Ns. 10. It is qnito impossible to got any sntlsfnctory 
data on this snbjcct; for all practical purposes, the increnso 
of assessment tbo peoplo nio willing to pay affords sufficient 
data to establish an irrigation project upon, " if tliorc arc 
good facilities of access to markets tor the prodneo at all 
seasons.” 

9. Tho r.ato varies from about Es. 2 to Es. 6 per acre. So 
far as I know Ibis rate is p.aid only on tbo area nctnnlty 
ihignted and to tbo Government. 

lOf'l have no oxpcricnco of this nmttcr. 

11* Ibavo no cxpcricnco of kind bci^ injured by irrjga- 
tioifi In tho Godavari, 1 found Sir A. Cotton s instmetions 
foif draining tbo land had been entirety neglected ; and pro- 
■ vtOedibr this being done in my revised estimates, with very 
■beneficial results, especially on fliO control dolta._ Srainage 
i. ief such lands has not received proper attention in Sontliccn 
India, and it shonld bo strictly enforced. 1 have no cx- 
pcrionco of salt cillorcsconco and do not bcliovo mudi in it. 

C . — Canals of Intermittent Flote. 

12 to 21. I regret to say I am nnablo to nHord informa- 
tion on the snbjcct, as wo usually loft tho people alone to 
dispose of tbo water according to the arrangements they made 
\rith tho TahsUdars, nnd approved of by tho Collectors. 1 
boliove this pracfico was sanctioned by the Government. 

22. I would afford every assistance for tbo extension of 
irrigation in Southern Indio, but tlunk professional advice 
should ho obtained ns for as possible if the land belongs^ to 
Government; but as reewds private persons constructing 
canals on Government ’lanns, they might be cnconrogcd by 
remitting tho water-rate for some years. This^ is a question 
which involves so many interests. I^do not think it can _bb 
solved very easily wtoe land is pnhlw property, of which 
the Government are tho guardians ; in tho interests of tho 
community they cannot part with the benefits of irrigation 
for all time. So far as I am able to juc^e, I would much 
prefer to carry out all improvements by capitel bowowed by 
the Government, and create a sinking rand, if possible, from 
the profits to pay off the debt, say, in ono generation, and 
keep all snob works imdcr good Government management and 
supervision and so do away with many vexed questions about 
repairs, maintenance, etc. So for as my oxpcrionco extends, 
■ these small works have not como' under my care. I have 


nlwaya considered Ibnf many of Ihftm might Ik* done away 
witli,_nnil all such tlrrams, rivero, etc., examined to iw>e if re- 
servoirs nnmit !« constructed on (hem. nnd seenre good 
means of irnptimi,. and to provide food nnd wntcr-Ktippiv 
for the people nnd Uicir cattle, when the revenne from them 
wonld be far morn seenre. So far as I kmow, the rovenno 
from rnch temporory works is veiy amall, and liable to be 
test by many a^ldents, ns rmldcn ilood sweeping them 
pray, 'y**!*? **' *Jv*^**f* of construction iji also 

lost, anti the outlay must be all inenrret} orcr and over 
opiin. I cannot conceive how they ron be romnnera- 
tivo to any one, and are only resorted to as a last des- 
^to means, to aTcnre a livelihood for man and beast. 
« c kave an instance in the Nagpnr water-works of how mncli 
watcrcan be stored in India from a vnry limited drainage 
area, having an average rainfall of obont 40 Inches in tho 
year, and on Ibrse lines and dntal wonld advwate tbo con- 
atrnctions of rwervoira on all sneh streams as are referred to 
in tliMc questions, and consider they would pay directly and 
indlrMtly. 

J).—Tanls. 

23. |1) In tbo dLstricts 1 have served, tbo tanks am 
generally stinplieil with water from the rainfall in tbeir 
cevcral calchmenl areas. In some instances, notably in 
.Madnra. tbo tanks arc also fed by channels from rivers sndi 
as the Valgay. 

(2) The water is supplied to Ibo Und from slniem in 
the tank banks, and led to the land by ordinary channels. ■ 

(8) Tliis is entirely diyendent on the season rainfall 
nnd eannot be sperificaliy replied to. The tanks require to 
bo remodolled to seenre a good rrotcT-snpply for nt Icart two 
yearn’ supply. 

(4) The areas vary from 3. acres to 10,000 in some 
cas« 5 all dependent on a rcason’e rainfall. Of Ibis, suffi- 
cient advantage has never yet been taken. 

21. (1) If tlio tanks were made of snfficient capacity, they 
conld irrigate for two crops, on limited areas, to be carefully 
marked out. 

(2) If sratcr is properly supplied in Sontbern Indb, 
more valnablc crops are nlw.ays cultivated. 

(3) ^ Tlic yield depends entirely on the sca'on’s rainfall, 
nnd requires to be more earefnlly stored in large itscrvoirs 
nnd far more earefnlly distribnt^. 

25. If the irrigation is at all nneertain, evervf hing Is dead 
loss almost { hence the accumulation of capitaf by the rayat 
is impo.ssib]e, and accounts for a great deal of his general 
poverty. 

20. It mivybo in some imbnees; but wells arc usually 
so nncertainly supplied with sratcr in Sontbem India, they 
cannot be relied on to afford a good srotei-snpply for irri- 
gation purposes. 

27. Tlic total annual valno of the produce pcr'nero depends 
so entirely on the season's rainfall, and tbo manner in wliich 
this is stored nnd properly ^stribnted ; it is very diificnlt to 
estimate it even approximately. I have always found tho 
rayat so ready to pay for tho water when securely provided 
for him, tlrnt tho bcnefita bo derives from it must be in- 
colculable. 

28. This varies from 2 to 7 mpeesper acre, I believe ; nnd 
is peud, so fur ns I know, by tho cultivator to the Government. 
1 Lave had no cxpcricneo about it with private owners. 
Having always dealt with Government rayats, I have always 
calculated on obtaining a rate on tbo area netnally irrigated: 
Ecmissions, etc., are made by tlic Eevonne Department as 
roprcEcntcd to the CoEcctors. Engineers arc not permitted 
to intcrfciD at all in sncli matters. 

29. I am not aware that this practico prcvmls nt all in 
Eonthem India. 

30. Tills is usually executed out of tbo repair funds nlloltcd 
by Uio Government and mncli money has been, and is still 
being, wasted on tliis account. In Dollaiy 1 reduced the cost 
of mnintennnco by SO per cent, by thoroughly repairing tho 
tanks, etc. It is impossible to state tbo cost per aero per 
annum under tbo existing system, which I bcliovo cannot 
possibly work well. I do not think legislature would bo of 
any use ; it can bo far better^ remedied by constant and 
careful • professional super vidon by tbo Public 'Works 
Department. 

31-32. I do not tliink it is nt all advisable to allow private 
persons to construct tanks in Southern India. _ ?o for ns I 
can judge it would onlj* lead - to endless litigation. There is 
absolutely no difficulty whatever for the Government to carry 
out all irrigation projects, secure tho pnblio interests, as well 
as those of the people by tolerable management if fun^ we 
provided for these purposes. 
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33. Some bmlkS .iro consldcraUj silted, bnt the rate of 
silting lias never Leon recorded. I think dredging could be 
usefnllj applied in largo tanks and reservoirs. The best 
remedy for preventing the silting up of tanks is to encourage 
the rayats to dig this out and use it as manure, free of ml 
charges under pretence of making revenue for the Govern- 
moot ; this rvny of de.'ding with the people prevents all 
improvement in India, as no one knows how mneh may be 
demanded of h^, by even a peon with a belt for the Governr 
ment. In famine times when the tanks are quite dry, the 
people can be well employed in removing the silt out of 
their tanks and casUng it away by hand-carts to their fields, 
in eve^ village to so carry out the system of refief in their 
own villageB. 

M. — Wells, 

So far as my experience goes 1 do not think that wells 
can possibl}' relied on for any water-supply for irrigaiaon 
purposes in Southern India. The primary rook formation 
prevails so largely here, and all our experience hitherto has 
shown that these rocks have been subjected to such convul- 
sions and are so full of fiiults and fissures, it is impossible 
to trace the under-ground drainage amongst them, and the 
attempt to do so has so often failed, it is recommended now 
that the practice should be mven up. 'We have the expe- 
rience of the Kolar Gold-fields to show that little water 
can be obtained in the primary roc^. They have sunk 
. shafts, 2,000 feet in depth, and run out galleria in all direc- 
tions for many miles without being incommoded by the water ; 
in fact, thej: are considering a prqect for constructing a 
large reservenr to supply these gold-fields with water in an 
adjacent river. In general, the Public Works Department 
has not charge of wells for irrigation purposes. I have 
' found water for supplying the troops in a station, for drink- 
ing purposes, succes^lly in BeUary by boring and well- 
' sinking ; but I could Wdly recommend this operation for 
a permanent supply for irrigation purposes. The water I 
found was very good and clear, notably between the hills, 
for the' supply of the European barracks at Bellary. This 
well has been in use for more than 40 years, but the quantity 
is very limited, and thor^h of excellent quality, it was 
considered inadvisable to attempt to deepen the bore-hole 
for fear of touching the rook, when the whole supply would 
most probably be list. I know of only one other place, near 
Bamnad in &e jUadura district, where artesian wells might 
be sunk with success, as the Iccal formation appeam to be 
favourable, and I understand the Bailway Enpneers now 
contemplate making the -attempt. Bound the margin of 
large reservoirs, temporary wells, Norton’s tubes, etc., might 
be used for irrigating pasture lands, but on no account 
should any plougmng or mgging be permitted, as this would 
certainly allow of silt being carried down into the reservoirs. 
By some such arrangement, a good supply of food and water 
could he afforded to many villages in the vicinity of all 
large reservoirs ; and the larger these are made, the more 
usmul would they be in all districts of Southern India. 

‘In conclnrion, I beg to add I have no sufficient records or 
data on hand to give information on the points noted, as 
. supplies of water or cultivation in years of ample rainfall, 
Ecanfy rainfidl or in seasons of drought. 1 believe we 
have no such records in this Presidency and a great deal 
requires to be done on this matter. But I beg to refer the 
- Commission to the paper read before the Civil Engineers’ 
Institution, Loudon, in 1874 by the present Sir Alexander 
Binnies, C.E., on the Nagpur water-works which he carried 
out and the success of this project confirms the data he had 
worked upon. The general results can be briefly summa- 
rised. Sir Alexander selected the Ambagiri tank for his pur- 
poses. This reservoir has n catchment area of 6'6 square miles, 
and held only 80,000,000 cubic feet of water. Be enlarged 
it so as to conh^ a gross quantity of 257,300,000 cimic 
feet and the conclusion he arrived at after more experience 


was that it might have been enlarged to contain 70,000,000 
cubic feet more, on an average ; that is to say, from a aatch- 
ment area so small as 6'6 square miles having an average 
monsoon r.vinfall of 37*0 inches he calculated he could store 

337.500.000 cubic feet of water. This gives a yield of about 

1.800.000 cubic yards per square mile of drainage area ; and 
if we estimate that an acre of land requires 10,009 cubic 
yards for one crop of rice cultivation, his data show that 
from every square mile of drainage area we can on an average 
cultivate ISO acres for one crop by storing the water in a 
hasin when the rainfall is by no means heavy for the 
tropics. ’ The average annual rainfall at Nagpur from 
19 yciirs’ observations is ■ 40*73 inches. Of this amount 
37*5 inches fell daring the monsoon months from June to 
the early part of October ; the balance 3*21 inches fell in 
showers dming the rest of the year. IVhen it was proposed 
to increase the store of water in this reservoir in 1889-90 by 
15,000,009 cubic feet, it was recorded that Sir A. Binnies’ 
work had been a complete success. The information he gave 
in his paper regarding the rainfall, the run-off, the losses 
by evaporation and percolation, etc., is by far the best I have 
ever met with ; and with modifications to suit other locali- 
ties can be readily used for all parts of India. B[is remarks 
on the fluctuations of .the rainfall in the tropics are of the 
gre.atest importance, as they show how necessary it is to 
make all reservoirs in India of the largest capacity possible 
so as to store and modify these enormous fluctuations. How 
great these are, he instances in two -well known cases : in 
Madras 23^ inches of rain has fallen in 24 hours, when the 
average is about 48 inches in the year ; and in Bombay 14 
inches was gauged in 24 hours, when tho average fall is 
about 70 inches in tho year; that is to say, 50 per cent, of 
the average rainfall fell in a day at the former place' and 
fully 20 per cent, in the latter. In all such instances it is a 
well-known fact the floods in all the rivers of India dis- 
charge immense volumes of water with great rapidity as 
their beds have very steep inclines, and in a few days or 
even hours, immense volumes of water run off uselessly into 
the sea, which Sir Alexander pointed out 30 -yeafsago should 
be modified by good storage reservoirs ; and there is no 
difficulty in findn^ good sites for such works on the rivers 
and their tributaries in Southern India; and during my 
service I have noted many places where very valuable reser- 
voirs might be constructed, but never had the means to work 
these out, except for one of the Godavari district, which was 
calculated to irripte 45,000 acres of land and to moderate the 
floods of a large jungle stream which does mnch injury to the 
western delta. But the estimate has never been sanctioned, 
though it was all prepared and ready in 1872. In Mysore, 
where the average rainfall is 36 inches in the year, fMIs of 
6 and 9 inches in one night have been recorded. As the 
general indine of the Mysore plate.-in towards tho east 
coast is about 15 feet per mile, the waters of such rainfalls 
run off most rapidly, and lore all lost for want of good 
storage reservoirs in the basins of its rivers such as the 
Cauvery, its tributaries, and minor catchment areas. 

I can only give a general idea about such works. Every 
prtqect must be well looked into by itself. For instance, 
the reservoir on the Tnngabbadra river would he full all 
through the monsoon season without a doubt ; so the question 
of its water-supply is very simple, but the distribution of 
this in the hot weather must be carefully regulated so as to 
make it last as long as possible. This river receives at times 
large iqnanrities of water by heavy storms in the hills 
during the hot season; but these cannot, of course, bo 
depended upon. In a river . like the Peimer, which only 
receives a moderate supply of water from the south-west 
monsoon, and all its heavy flood waters from the north-cast 
monsoon, which last only for short periods, and rush off 
with great velocity, it will be necessary to have several reser- 
voirs if its waters arc to be fully utilized iu the Cuddapah 
and Nelloro districts. 


1. Q. (Me PrcsiJcnf.)— TPe are much obliged to you. 
General Fischer, for the memorandum you have sent to the 
Commission. I tMnk you are the senior Irrigation Oliiccr 
now in In^a ? — Yes, Sir. 

2. Q. You say in your memorandum that “in the 
Cuddapah district the tributaries of the Fenner river offer 
several sites for large reservoirs.” Do you know if the 
^strict was ever surveyed ? — No, I believe not. 

3. Q. As a matter of fact, no water is stored? — As far as 
I know nothing is done to store up water. We have had 
plenty of tanks, largo tanks ; some old native tanks, but 
excepting the Fenner project no other project was carried 
out ; nothing in the way of storing water is done in any 


part of this country or in the Central Frovinces. I\’o have 
had a number of projects in addition to the Tungabhadra ; 
another project was the Tnngabbadra river project in the 
Bclloiy district ; there was also a project for the Chinna 
Huggri river ; they have not been carried out ; nothing has 
been carried out except the Kistnn and the Godavari work.s 
on any proper scale for the storage of the ordin.aiy rainfall 
in Southern India or for its proper distribution in any 
economical manner. 

4. Q. I think one of the greatest difficulties tbat wc have 
evidence of before the Commission is the presence of 
black-cotton soil in most places? — ^I don’t understand why; 
in most parts of the Bellaty Strict black-cotton soils are 
very largely irrigated. On the Tungabhadra channel it is 
entirely a black-cotton soil. 


Genera 
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, 6, Q. Wo bad only ibis morning evidcnco to tbo o{£eci 
that layais aro greatly reluctant to irripte in black-cotton 
soil. AVe have evidence that in Enmoorand Enddapah it 
is very difficalt to get rayats to lake up irrigation under tho 
Enrnool Canal P — The question is whether they could get 
sufficient water in the proper season. I don’t think the 
Enniool Canal was carried out in a proper way ; tho orimnul 
project was to cany the canal on a contour on either side of 
the valley of theEundem, the water being distrihated on 
both sides of tho valley; it was to bo joined to the 
Buckingham Canal (discussion on tho map followed). 

6. Q. AVas not this line amoved by Sir Arthur Cotton P — 
No. The Company carried out tho work in their own 
way. 

^ 7. Q. It was Sir Arthur Cotton’s brother who selected tho 
line P — Ho was not very long here ; he was too old at that 
time. Colonel Hugh Cotton had been twenty yeara in ser- 
vice ; I don’t think he was very long here. 1 never knew 
an 2 ^hing of this project until Lord AVeidock laid the whole 
papers before me. I then said it was a great mistake. It 
idjonld have ienn aarrlad jy Jeve! . (wfers to tbo 

map). Yon must get an outlet ; navigation ends in a desert. 

8. Q. We have got railways in most places now P — Rail- 
ways don’t suit ; they have done nothing for the land in 
England. 

9. Q. Railways have driven navigation out of Hg^tP^ 
Because they have no proper navigable canal. 1 could only 
tell you what has ocenrred to us in the Godavnri district ; 
you must remember that railway freights are heavy freights. 

10. Q. The question of irrigating Bellary seems to be a 
difScnlt oneP— I believe the Tungabhadra project is per- 
fectly feasible, but the whole thing must be changed. It 
will never do to carry it ont on the lines they have surveyed ; 
they must be entirely ohanged ; they have gone on avoiding 
all rock cuttings. 

11. Q. Yon say there wore levels taken P — Those were 
my own levels. 

12. Q. Are those records in Madras P — ^Every paper of 
mine has been lost ; every single paper. 

13. Q. It is a great misfortune; I understand you 
■ proposed a reservoir near Hospet P— Yes. 

14. Q. You say, General, in reply to question 3—" I 
always endeavoured to come to some agreement with the 
people for a water-rate, and generally succeeded with them, 
TOt I fear after I left a district this was upset”?— Yes ; wo 

,made arrangements with the revenue officers and prepared 
’ proper estimates ; these estimates were signed by tho rayats 
and sent on to the Collectors who countersigned theim I 
had no difficulty about it, for tho rayats were v^ willing 
to do the work themselves. Daring tho mutiny it was very 
difficult to got money. 

16. Q. This was before the days of tho Public AVorks 
DepartmemP — This was in 1855. 1867-58 were mutiny 
years, and tho Public AVorks Department was cut down very 
much. AVo were able to do nothing except ordinary r^irs 
and military worlrn. 

16. Q. You say — “ as a general rule, I would never allow 
all tho water stored in a reservoir to bo run off in one season ; 

,ot least 20 or 26 per cent, of it should be retained in it 
for the use of man and beast during the hot weather I 
would not. I^e great object of one of these reservoin is to 
keep a supply of water for the surrounding villages. 
Supposing you had a thousand millions cubic feet of water 
stored in tho tank, I would keep 250 or 300 million cubio 
feet left in the tank. 

17. Q. Merely to soak into the ground P — It^ docs not 
soak into tho ground ; if land is once saturated, it does not 
absorb much. 

18. Q. This tank would be replenished from year to 
year P— If it is, so much the better ; in tho year of very 
short rainfall or a great deal of distress, stored water in a 

xespjTxdr wonJd he of ;^eat assistance to many of the 
surrounding villages in supplying drinking water and keep- 
- ing tbeir eatUe supplied with fodder and water. 

19. Q. Ton must have had expcrience_of the silting up 
of tanks. Have yon known cases where silting up. was rapid 
enough to be measured P — ^In the black-cotton soil tanks 
silt up a great deal. These tanks in Bellary are very old 
and for many years they don’t seem to have silted up. 1 
saw in some papers a report of the Darqji cultivation ; but 
there if one thing it receives its water from the S^dur 
viiRey ; the zamlndcr cut away all the jangle and 'as a 
result the rainfall has diminished from 46 inches a year to 
22 inches. Ihc Superintendent of Forests under the Guy- 
emment of India noticed this in his report ; this is a very 


serious question. It would bb better to have a reservoir 
dbwn hero (refers to the mart- ■ 

.20, Q. It has not been surveyed? — ^Thoy tried; it is all 
sand; they could not make areservoir. There is ho reason 
why you should not make a rcseivoir, because it is rand ; sand 
is the best thing for foundation you can porsibly have if it is 
well managed. 

21. ’Q; You have no experience of -the mischief ' done'by 
reh P— I have never seen anything of it id Southern India; 

22. Q. AVo have been told that there is a good deal of it 
m Enrnool. Have you seen itP— A small aiua near tlio 
canal is affected. 

23. Q. We hear that some places have become quite unfit 
for irrigation P — I have not seen them ; you can always get 
rid of salt very easily vith fresh' water. A good deal of 
land was watcr^logged on tho Godavari, because they had 
not got drainage; in 1869 drainage was carried out and an 
immense quantity of land was recovered. 

24. Q. {Mr. jSigham ^ — I understand you to say. General 
Fischer, that tho failure of the Eumool rayats to take the 
osnaf water w^ duo to the Eurnbol Canal having been taken 
on a wrong line P — Yes; it was. taken down the valley ,cf 
Eunder instead of on a . higher leyel. . You cannot irrigate 
np-hill. 

25 .Q. 'AVhich side of tho valley would yon We taken 
the canal? — Both sides. 

26, Q. Yon don’t know whythey took that alignment P— 
I don’t know ; I had nothing to do with it. 

27, Q. Your line of canal' was. originally, alongside the 
valley P— They took the project ont of my hands; I never 
.saw it for years afterwards. 

28, Q. .Still why won’t people take "water for the land 
which is commanded P—Beeaueo they have got no market 
for their produce; 'they have got no means of communica- 
tion to get their produce away. 

• 29. Q. How do they get their dry crops away P— They 
are sold locally a good deal. ' 

30. ' Q. According to the information .we -have, - the 
.produce from dry crops in a good year is- extremely heavy? 
— ^Yes ; there arc many good years compared with bad years, 
but tho rayats ate perfcrfly ready to Jake water if you give 
them proper means of carrying the produce, a'way, 

31. Q. Don't you think a rayat wonid mak'o'more from 
dry crops than irrigated crops r— On an average you get 
about 8 annas an acre assessment on dry crop. ’ The rayat 
would never pay wet assessment if ho -is not benefited; tho 
profit ho gets is about Rs. 2-8-0 per acre on diy land 
compared with Rs. 20 per acre on wet land on an average. 
The rayat would never take water unless he was confident of 
^tting full supply. 

32. Q. He. would have to devote more labour and time to 
wet cultivation than to dry ?— Certainly ; but be is more 
certain of his profit on wet crops tban-on dry crops. Dry 
.crops in India aro a very prec'arions cultivation. 

83. Q. If tho Eumool Canal were made navigable and 
•connected -with the Buckingham Canal, would people take 
water for converting their lands into wetP — 1 tiiink they 
would, as Eoon^ as they see their way to it-; they are very 
chary about taking water until they see water available. 

34. Q. They have had an opportunity .of seeing it for 
twenty years'?— Yet they hold on, because they have no 
outlete to markets by cheap water-ways, 

36. Q. AVe are told that Nellorois a suitable district for 
irrigataon? — 1 think it is ; yon have got a sufficient su^iply 
.of water and yon could make a reservoir on the Fenner nver. 

36. Q. ^AVhat do yon suppose would bo the irrigation in 
that district supposing you get snfficientwaterP— Certainly, 
ono or two millions of acres of land. 

37. ^ You say you cannot get storage in Hellore district 
itself P-^On tho Pcimer you cannot get a very large quantity 
ef water ,- jon will have to depend an the Tosga^soia ; yon 
will have to make' a very large reservoir ; the rainfall, as you 
know, is precarious. 

38. Q. Yon require water from other basins to supplement 
the supply of tho Fenner P — Yes'; the Tungabhadra and the 
Eistna get their entire supply from tbo AVestem Ghats; and 
they never fail. I don’t think you could entirely depend on 
the Fenner. 

39. Q. {The President.) — Yon.say that water should bo 
stored in areservoir on the Tungabhadra - for .use .in 
NellorcP— Yes. 

40. Q. It-would bo taken down below Eumool?— Yes 
and join the Buckingham Canal (refers to tho map). - 
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41. Q. (jirr. JZfjJIam.)— IVhal area conld lie protected in 
Ujc lower disfricla from tlie Tmigaltlindra project P—Abont 
3 millidn acres.' 

42. Q. That is 1 be whole cnUivable area of tlio district P — 
Oh, no ; the area of NoHpre is 9,000 square miles. 

43. Q, Do yon think you conld lirinjr down onongh water 
for that P— If you got a good supply of water you might 
have 3 millions. 1 should ho quite fcitisfied if I got one 
million. 

4.1. Q. Do yon think you can bring water by me.ans of 
the present Knrnool Canal P — ^No ; by taking another canal 
tlirough the Kundor valley yon get a much larger quantity 
of water. 

•15. Q. You wonld have to reconstruct the Knrnool Canal 
altogether P— Yes. 

40. Q. I understand j*ou to say that Sir Arthur Cotton 
w.auted to bring water from tlie 'i'nngabhadra throngh the 
Ileilary district into Nellore ?— Yes. 

.17.’ Q. You think it is quite impracticable?— Ye.^ ; the 
levels will not i»rmil it. 

43 . Q. I suppose you have seen Mr. Gordon's align- 
ment P— Yes. 

49. Q. As far as yonr investigation went, it w.as not 
possible to take the supply through the Bollary district P — ' 
Ko ; not witbont making about 300 or 3S0 mile.s of canal. 

60. Q- (il/r. A7e^of*on.)— Did yon find it jMssiblo to 
work the kvdi'vinramat system in yonr time P— No. 

61. Q. Tlic r.ryat eseented minor repairs to the tanks?— 
Ym. I always tried to repair the tank .os mneh as possible 
under professional supervision. I don’t think it ought to 
be left in the hands of nninstrncteil native people. 

62. Q. Did yon find that the long standing custom of 
making all clnstes of petty repairs by the people at tlieir 
own cost was practised and praeticible* in yonr days P— It 
was practised ; bnt It is not a very good system ; it is far 
liclter for profesdonal men to sec the tank, to put it into 
working order, and to make the rayat do the lighter part of 
the work. 

53. Q. Originally wa« it not the custom that all classes of 
rep.-iirs should be undertaken by the rayats ?— It was. 

64. Q. 1“ Oio of the eentutrP— Yes. 

65. <2. Gradually all that fell into dwnolude ?— Yes j and 
1 believe an enormous quantity of rvatcr is wasted. 

60. Q. Regarding some of thc=e old projects do yon remem- 
ber whether one of tliera was that the w.sU'r- 6 npjily of the 
Polar basin should be augmented by waters of tlio Tonga- 
bhadra? Do you remember any such projects as_ a part 
of Sir Arthur Cotton's scheme ? — 1 think there was some 
project for the Polar river. 

67. Q. Tlicro was some project for e.anying water to the 
Polar valley from cut side?— 1 don't remember ; I think yon 
would hare to go through the Mysore country to join the 
Palar valley. 

68 . Q. {3rr. Jiajaratna Mnelaliar .) — Do you also re- 
member Sir Arthur Cotton speaking of high level reservoirs 
on the Nilgiris P— I'es. 

59. Q. Thera was an attempt to carry ont a high level 
reservoir?— Yes. By the silting process. 


CO. Q. Do you remember of his speaking of a survey . Qenerat 
being made on the Nilgiris witli reference to a rciscrvoir so j; jp. 
far back as 1823 P —No. FiseJiei', 

61. Q. The idea of the reservoir was a proper one P — Yes, 

it would bo of lasting benefit to tho country. The silting 
process failed so entirely it discounaged people and, in conse- 
quence, tbo storing of water in Sontliorn India, on any proper 
sciilc, bas been neglected altogctbor. 


Tlic above questions and answers give so imporfoet an idea 
of wliat I slated before tlie Commission, 1 request tbo follow- 
ing crpinn.ations may bo added : — 

I urged before flic Comrais.sion tiie absointo necessity 
of providing facilities of access to port or market to ma'ko 
irrigation successful, ns tliis is one of tbo most fundamental 
points connected with all improvoraents in relation to land 
cttllivation ; and I illustrated this by tbo road 1 had made 
for the Singanamnlln tank in the Bclinry district —by making 
the Uttnli Canal navigable in tbo Godavari district ; ns also 
by the falling off in the trade of the port of Cocannda, by 
the stoppage of tbrougb navigation for four months only, by 
the fnituro of tho bead lock in the eastern delta. 

2. I described to the President and Mr. Iligbam, on 
tbo map, bow I had fixed the site for the reservoir on tbo 
Tungnbliadra river, and pointed ont tlio manner in which 
the c.annl should bo taken through tho hills to above the 
Darojee tank ; and, ronp'i this, on to tlie south of Rollnry, 
.and disekarged thenoa into tho Huggri river ; whence, by an 
anient, tho w.\tcr can be very easily dislribntcd over the 
Adoni and Pattikonda taluks, and a connection established 
willi tlio Knrnool avorks ; and tiicnee the canal requires to 
Ihs carried into tlio Nellore district, so ns to connect with tbo 
Buckingham Canal ; by liieso means tbo navigable canal, 
projiosed by Sir iVrllinr Cotton, from tbo Bcllary district to 
the coast, can bo very easily established. From the sonth of 
Bellaiy 1 sliowcd them a contour can bo mn np tbo Hng^ri 
valley, and across that river to discharge water into Cie 
Penner bn.sin. 

3. 1 believe nearly one million acres of land c.an bo 
irrigated in tlio Beilary district ns above sketched ont by 
me. I sbonid s.ay liolf a million of acres can bo irrigated 
in the Cuddapah district ; and, in tbo Nclloro district, fnlly 
n million nml-a-Iinlf of acres can bo irrigated from tho 
Penner river by snitnbic works ; and tbo deficient supplies 
of water in tins basin are increased from the Tuiigabnadra 
and the Kistna rivers, which always have a enperabandanco 
of water in tlicm, during crery monsoon season. 

4. Many sites exist in tlio Penner basin for brgo 
storo^o reservoirs 5 but this river is very slightly nffcoted 
by the sonlb-wcst monsoon, ns it rises in tho middle of 
Mysore, and not nc.ar the Western Ghats. If the north-east 
monsoon is bcav^, the Fenner receives on nbnndnnt supply ' 
of rainfall, which now runs off vciy rapidly to waste into 
the sen. It is, tbcrcforc, ndvisablo to secure ns much of this 
ns possible in largo storage reservoirs ; bnt to afford the fall 
benefits of irrigation to tlio Nellore district, and to 
secure tiirongb navigation from Bcllary to tho const, tho only 
riven whicli can be relied on, in this p.art of India, nro the 
Tangabbodrn and the Kistnn. 


Mr. M. It KiiauBOAT, Assistant Chief Engineer for Irrigation, Tank Restoration Scheme. 

(Madras, lllli February 1902.) 


(Answers to Qncstions for Public Works Oilicevs.) 


Question 6 . Statements showing the nnmhcr and irri- 
gating capacity of tho minor works in each district arc 
given in the Special Superintending Engineer's report. 

Tho works may bo divided into tiirac groups ; — 

( 1 ) Works wholly belonging to Govcniment. 

(2) Works belonging partly to Govornmont and partly 
to private owners, inamdars, and zamindors, etc. 

^3) Works wholly belonging to private owners affect- 
ing lines of railway or systems of irrigation works. 

Groups ( 1 ) and (2) may again bo snb-divided into " Im- 
perial’' and “Minor” or, ns they are now termed, “Glass 
IV (a) " and “ Class IV (6) " works in charge of the Public 
Worlw and Revenue Departments, rc.^octivoly, tlio brand 
lino of demarcation being n capability of irrigating more or 
less than 200 acres (vide parogmpli 3 of note on tlio Tank 


Restoration Sebomo in report of tho Special Superintending 
Engineer). 

In group (1) Government enjoys tbo whole revenue 
derived from tho lands irrigated and undertakes the mainte- 
nance of all works. The Tank Restoration Scheme deals 
only with works irrigating tnore (ban 10 acres. 

In group (2) Government enjoys the revenne on the 
rayatwori lands irrigated and generally the quit-rent on the 
romnindor. Govemmont undertakes, os a rule, the mainte- 
nance of such works, a contribution from tho private owners 
being levied in proportion to the extent of tboir intere^ in 
tbo work, which is determined from a consideration of the 
extent of lands irrigated by each party. 

In group (3) tho works aro repaired and tho revenue 
derived from thorn is enjoyed by the owner. _ Govemmenti 
however, stops in in the case of tanks threatening danger to 


Mr.M.B, 

EJiarsgat. 
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, a lino ot milway, a flovarnmonl worlc or nyslom of wnrljp, to 
. Bco llinl ilio wor){B nro Icopl ntnr.afo'Blniulnnlfltnilimy 
rroloplioii ArtlVoflSSn). 

During llio iirofjrcBs of Tank Kniiloralinn Pnlipmo opora- 
tions, ostimnloH for ropalr/t of all Ihn worlja ittPationod nlmvo 
nro proparoil, CHliinolofi for Rroupn (I ) mid (2) lii'iiif* pout In 
llio SuiOTintpiMlitiK KiiRlnror* for oxwiitlon, wldUi Uio.w for 
works under group (S) an? BOiil to Colleetors to Imro tkem 
oanfcd out by tlio i»arlie.i ronromed. 

For class IV 0,) works not taken uj> for investlgalion, or 
for tlioso already reitaired under tlift Tank llerfomtlmi 
Sclinmc, osliinalcR for repairs are prepared by Colleelors and 
sancUonoil up to Its. BOO. Eslimnle.'i exiH'rding Ibis atnniinl 
bare been sent to llie Hoard of Ilevenmj Uiroiigli tlie Tank 
Restoration Sebeme ollirc wbere they bave lavn serntlni&sj. 
Under recent ordcni eslimales exmsling Rs. BOO and witbln 
the powers of sanction of Superintending'Knginrew will lio 
sent to these olliccrH for sanction (G. 0. No. 2d31«W., (lalcd 
Si-d October IflOl). 

Tho mynls interested in works of groups (1) and (2) are 
ojqicclcd to carry out *' petty repairs ’* under hiJi-tnaromat, 
such ns clearnneo of silt In cbnnnels and removal of urlekly* 
rc.ar on bitnih of tanks, etc. ; but it is believed Hint in many 
uislricls very little is now done by tbein. 

The neeonnta n'^rding cxnendilure, etc., on tlic.so works 
nro being prepared in tbe Irrigation oillre. 

Tho object ot tho Tank Re.slor.alion tvbeme is to synfe- 
mnlicnlly invesligalo tboiiosition nnd re<]niremi'nls of ca/'b 
irrigation work with referenco to Ibo Irrigation works nlmvo 
and bolo'v it, lay down a standard of efficieiiey for each work, 
collect rinancinl and byilmnllc delntls of the some, bring 
each work to the standard of clllcieiiey and to record tho 
information collected for tbe future giiidniirc of the oilirers 
of tho Itovenuc and Piililie Works I)e]iartmcnL<(. 

Tho number of works investigiiled and tho average area 
and revenue dependent on itiem are sliown in eolumn.s 3, 
4, and C of statement A. 

Tlio number ot works on which improvements bave been 
carried out and tho cost of imjirovomenU am given in 
columns 0 and 7, resiHsiUvely, of stnlemnnt A. 

The average area irrigated and revenno derived before the 
improvements nro given in columns 4 and 6 of state* 
ment A. 

*• The average area irrigated and the revenue derlvoil after 
the improvements" are diniunlt figures to arrive at mvingto 
tlio fact tliat llio " execution " of works is spread over a vast 
number of years ; and to prepare such statements the exact 
^to on wbioli each work was completed must bo known, and 
tUs iiiformnlion is not fullj* nrnilnblc. llio tabnlntion of 
tlio figures is one that can only bo done in tbe Rovenuo 
Department. 

Hie figures slioun in columns 8 and 0 of statement A are 
approximate, but must be considerably in excess of actuals 
as explained in tlic " Remarks" column of Uic slnicment. 

"The number of works investigated more than three 
years ago, but not taken up for rcjiairs for want of fund-s." 
Tho above partionlars aro given in nntomont R. 

The correct number of works pending execution on 31st 
Mnroh lOOl canUot bo given owing to the number of partially 
completed worlcs entering into tlio rnloulation. For practical 
purposes, boworor, tbe oxpondituro and not the number of 
works wUl sufBoe. 

Owing to tbo aggregate grants for the throe ycara, 1898- 
99 to 1900*01, bung gonomlly in excess of tbo balance 
of estimates in band on 31sb March 1898, there are only two 
districts— Chinglopnt and Madura— in which estimates may 
be -said not to bnro been taken up for three years for wont 
of funds. It must not be forgotten, liowevcr, that in some 
distiiots, snob ns Tinncrolly, Cbingloput, and Anautapnr, tho 


Iiimligalion work lias ksn siopped on account of tbo W 
Imlnnw) of estimates in band. ” 


"Work done and rcinaiitinglobodone 
under llio Tank Resulnfioii Schfline— 


In tbe Presidenqr 


Ri]. mile.!. 


Total area to 1« Invcati* 
gale«l 

Area invi'slig.itcd to Sisl 
March ipul , , 


lld,8BC (appraximatcly). 


Area sUlt to iic inveniigated 71,39(1 ( „ ) 

Of nlsml 01 per Ct'nl. of tho work to lis done. 


Another mctliMl of ralculntion is this— 


Acres. 

Average area afTeelcd by all works 
to be IniviUgatcd . . 2,231,383 

Averairc are.-i investigated to 31st 
March 1(101 . . . 7B0.2C5 


Average area still to be invesli* 
galM ..... 1,481,033 
or about CO per cent, of the w'ork to b.^ done. 

II) Kxpendilnic inmrrid on the work of survey or in* 
v.'isligntion U Its. ICitiS,?^! approximately (eiVe statement 
0 )* 

(ii) and (IID* distinction is now maile between !m* 
pmrements and replra. so that the expenditure inenmd 
under eaeli bead cmnol be fepnftited. 


Tiic estimated roitof repairing works nn to 31sl March 
1901 is Its. 03,30.313, or Its. 05,01,973, incfndingtbcciuiges 
for tools and plant (cMe statement C). 

No doubt there luw Iwen some improvement^ in tbe pro- 
tection nlTn^i^t by works wbicli bad been repaired under tbe 
Tank Iteslomlion'Scbeme, Imtli in extent and certabily ; but 
snilicient data are not BvnH.ab!c to point to tnark^ improve- 
ment wlilcb may be nttrilnited to tbi.s expenditnre ; «ieb 
data should also take into nceonnl tbe cans-? and nalnro of 
renilsdons, clinmctor of tbo seasons, etc., before and after 
the exeentina of tbe repairs. It may certainly be olHrmed 
Ibal tho exjwndilnre has pteronted relrogression for some 
years after the execution of repairs ; Iml union some satisfac* 
lory means are devised of mniniatning tbo works, tbe Imnd* 
will nimin deteriorate. Tbo exiwndituro incurred, however, 
on sluices and escapes is in moot cases of {icnnancnt 
beiicnt. 

Under tbo Tank Rcstomtion Rclicnio it is intended to deal 
with all the works in tbo prcaldcney, excluding the West 
Const, the Nilgirls, private territories, and tbe large systems 
of irrigation works in charge of tbe regular Public Works 
Department ollidcrs, so that the total number of the works 
cannot lie incrc.aFcd, fhougli tbo niimbor dealt with in a 
gii’cn time could be greatly increased by the assignment of 
more funds. 

Tho ellioiency of the works could^be improv^_ if .more 
funds wore made 'avnilablo ; but it is rather tho’njni of tbo 
Tiuk Restoration Sohemo to bring works to their normal 
stindard of cllicicncy or to tbo standard of cfBcicaqr to 
wbicli they wore originally designed ns nearly ns can be, 
allowing tho ordinary divisions to deal will the increase 
of clBcienoy. 

Tho distribution of the funds now nvailnblo is determined 
in the Irrigation office with reference to tbo applications 
mado by tbo Superintending Engineers and the number^ of 
estimates likely to bo sanctioned for oaeli division having 
duo T^nrd also to tbo limited funds nvailnblo (vide state- 
ment D). 

No nitenition in tho existing system in this respect seems 
called for. 


I 



M— statement sJiotbing the nvmler qfworh [Glass IT (a) (b)] investigated mier the TanhBestora- 

tion Scheme fromthe commencement of operations up to 31st March 1901 and the revenue .de^ 
. pendent on them, etc. 


TSo. 

Districts. 

Number of 
works 
investi- 
gated by 
Tank 

Bestoration 

Scheme. 

•Average 

area 

cultivated 
underworks 
in colnmn 3 
■ before 
investiga- 
tion. 

Average 
collection 
of revenue 
before 
investiga- 
tion. 

Number of 
works 
on wbicb 
improve- 
ments have 
been carried 
ont. 

Actual cost 
of improve- , 
ments on 
works shown 
in column 6.' 

Proposed ■, 
agakat after 
improvemeuts 
Approxi- 
mately). 

Expected 
revenue 
after improve* 
ments 
(approxi- 
mately). 

n 

2 

m 

4 

5 

6 

7 . 

8 

9 





Acres. 

Bs. 


Bs. 

Acres. 

Bs. 





Not entered upon by the Tank Bestoration Scheme. 



1 

Ganjam . 

• 








2 

Vizagapatftm 

• a 

142 

20,421 

55,837 

137 

1,31,676 

22,665 


3 

Godavari . 

a a 

176 

13,081 

27,478 

174 


16,911 

39,962 

4 

Kistna 


204 

12,681 

66,958 



14,124 

73,567 

5 

Nellore . 

• • 

282 

71,866 

3,16,668 

18 

1,02,658 

88,835 

3,93,898 

6 

Cuddapab . 


111 


36,872 

64 

32,639 

7,996 

39,560 

7 

Kum^- . 

a • 

224 

22,186 

95,822 



30,346 

1,41,322 

8 

Anantapur 

a a 

123 

27,364 


72 


25,333 


9 

Bellary 

a • 

23 

1,437 

6,994 

21 


1,920 

9,614 

10 

Salem 

• « 

847 



646 



2.47,969 

11 

Coimbatore 

« a 

147 

36,382 

il 1 

147 



2,20,166 

12 

North Arcot 

a a 

866 

84,645 

K III ^11 1 

704 

6,65,691 

88,267 

4,35,929 

13 

Cbingleput 

a • 

1,052 


s\l 1 (iinl 

911 

11,11,387 


6,52,634 

14 

South Arcot 

a • 

128 

23,698 

1,21,626 

99 

2,71,526 

27,292 

1,47,600 

16. 

Tanjore 

a • 

241 

30,646 

81,674 

221 

2,66,845 

' 32,365 

88,671 

16 

Trichinopoly 

a • 

i 

Not entered upon by ibe Tank Bestoration Scheme. 



jUadnra . 

a a 

1,148 




11,22,562 

1 111,236 


18 

Tinnevelly. 

a a 

; 693 

60,312 

2.83,619 

863 



Kliiliiiifl 


Total . 

6,297 

t 

760,266 

80,31,603 

. 4,993 

68,09,876 

811,330 

34,81,295 


-iVbfe.— The figures in coltiinns 8 and 9 are based on returns approved by Collectors, and they are generally framed on 
the supposition that the full agahat would be- cultivated after improvements nave been carried out ; but in many instances 
this can never be the case owing to insufficient supply, general deterioration of works, etc. 


B.-^Statement sliotcing the amount qf Tank Sesf oration Setieme esiimates sanctioned prior to 31st March 1898, hut 
mot taken itp for repairs up to the end ofSlst March 1901. 


No. 

• 

Districts. 

On the 31st March 
1898. 

1898-99 fo.1900.01. 

On the 3lBt Nnrch 1901. 

During the three 
years 1898-99 
to 1900-01. 

Balance 
at the 
end of 
March 
1901. 

C 

O 

c3 

a 

o 

o c 
o & 

« 

n. 

Balance of amount of 
estimates in hand. 

.S c 

S b 

'1'* s 

u 

-a ^ « S 
•O O a ^ 

a*'-*’"' 

in 

g S g. 
■5n3 o 

•g § s 

■“•gj - 
£.§5 S 
o g o S 

a 1.5 g. 
< 

m • 

o o 

K 
e: e 

CO 

0 

0.1“ 

1 

V A 

M 
cs o 

B S 

•jS o 
« 

9 

cw ^ 

C.5 

C ° • 

is es 

g S-g 
Jgg 

l-S 
5'^ S 

«B es 
o o 

o e 

0 B O 

S-2.C 

.S-S- 

1 gj 

Amount of ostimatos 
snnetioned during 
tho-throo yonrsi 

Amount of ostimatos. 

■ 

2 

3 

4 

6 

6 

7 

8 

9 

m 

11 



Bs. 

Bs. 


Bs. 


Bs. 

■ 

Bs. 

Bs. 

1 

Ganjam 


... 

• •• 

aaa 

aaa 

aaa 

n 

• at 

... 

2 

Vlzagapafam 

• •• 

... 

... 

aaa 

••a 

a.a 



• aa 

3 

Godavari . 

19+1 

11,386 

19 

14,925 

1 

— 3,639 

H||Q 

6,420 

2,881 

4 

Nistna 

23+8 

6,473 

37+6 

13,716 

— 14+ 3 

— 7,242 

10 

9.122 


5 

Nellote . 

16+64 

39,976 

16+168 



- 57.075 

210 

2.54999 

1,97,924 

0 

Cuddapab . 


• #• 


aaa 

aaa 

aaa 

•aa 


aaa 

7 

Eumool 

... 

tea 

■ • ■ 

aaa 

aaa 

• a. 

,aaa 

«.a 

•aa 

8 

Enantapur . 


«*• 

f .a 

aaa 

•aa 

■ aa 

aaa 

• •• 

• •• 

9 

Aellary . 



aaa 

aaa 

aaa 

aaa 

• aa 

• aa 

• •• 

10 

Salem • 

233+56 

37,657 

120+287 

1.03.419 

113+ — 281 

— 65,862 

132 



11 

Coimbatore . 



... 

aa# 

•aa 

• aa 

• aa 

a aaa 

aaa 

12 

North Arcot 

141 


229+147 

2,12,982 

— 79+ — 147 

—1,62,868 

231 

2,31,270 

68,912 

13 

'Clunglepnt . 

116+109 

[Ml lia 

198+128 

1,12,653 

— -22+ — 19 

57,565 

63 

71,934 

1,29499 

14 

South Arcot 

58 

25,831 

65+29 

32,762 

3+ — 29 

— 6,931 

26 

64,814 

57,383 

15 

Taniore 

110 

22,324 

92+37 

22,685 

18-j- — 37* 

|— 343 

2 

8,389 

8,046 

16 

Trichinopoly 

te* 


... 

.«.* 

aaa 

• aa 

• aa 

• aa 

• •• 

17 

AJadnra . 

104+30 

145.796 

88+63 

97.999 

16+ —23 

47,796 

6 

26,888 

73,6^ 

18 

Tinnevefiy . 

. 69+69 

97,349 

149+214 

1,71,114 

— 90+— 145 

— 73,765 

251 

2,58432 

1,84,667 


' Total . 

• •• 

iH 

aaa 

8,79,304 

... 

-2,71.764 

■ 

10,35,727 

7.63,973 


This fiRnre is donhifnl. - , 

Kot» 1.— It is ossnniea that estimates partisllr worhed ont at theesd olone sear itUl he completed in the lahseqaeotjrar. 

KoisS.— (a] The first nnmher in coIomnS denotes partiinr completed worts and the second number repiesems worts not lasen^^^i • 

(H The first nnmher in colnmn E denotes lull j completed worts. The second nnmher repicscnts wmts larllallj 

tcj The fienres in colnmn 7 are the alsebralc difierences hetween those in columns 3 and B resMcurei^ : 

H) The Btaat figures in columns 7 and S indicate that new estimates sanctioned dGSinp the three jears,- sww •, 

been taken up. 

Voi. IV 


Mr:M.B. 

•Eharegat. 













































INDIAN IRRIGATION COi;iMlSSION: 


m 

G.— Statement showing tlie amount of estimates sanetiqneil ly ike Tank Restoration Sekeme, cost oj 
■ investigation, and the cost of execution, including tools and plant charges up to 31st March 1901, 




Years. 





EsUmatea 
sanctioned 
for Govern* 
mont works. 

Cost of 
investigation. 

Cost of 
execution 
(Inclnding 
establish- 
' mont and 
tools and 
plant). 









Rs. 

... 

Rs. 


1883-84 



• 

• 

• 

• 


r 62,060 . 

1320 


1884-86 




• 

• 

• 

Loin offi 

3 1,28,362 

03,717 


1886-8G 





• 

• 

r 0)IU|D7J> 

1 1,73,004 

1,01,311 


1880-87 





• 

• 

) 

L 2.17,607 

2,49,8/0 


1887-88 







2,0-1,526 

80,388 

2,71,007 


1888-89 




• 



4,04,309 

1,81307 

4,37,107 


1889-00 




• 

• 

• 

0,07,407 

1,03341 

6,03,724 


1890-91 




a 

• 

• 

7,23,517 

82,602 

6,87,336 


1891-02 





• 

* 

6,63,572 

08,867 

0,05,019 


1692-93 



« 


• 


8,51,930 

00,008 

3,88.345 


1893-94 



• 


a 


4,ai,026 

02,047 

3,78.443 


1894-05 



• 


• 

• 

4,07,017 

60,130 

4.48.774 


1895-90 




« 

• 

• 

2,77,801 

64.038 

6,33,016 


1890-97 



« 




1,62,437 

03,220 

6.49,757 


1807-98 




• 

• 

• 

2.23,712 

64,167 

3,00,270 


1898-00 





« 

• 

3,78,730 

76,074 

3,30,634 


1800-1000 





• 


4,80,147- 

00,800 

3,00,070 


1900-01 

• 



• 

• 

• 

4,71,262 

60,019 

3,77,814 







Total 

• 

06,30,342* 

16,90.376 

05,00,938 01 











63,03,295, exclndingcstab- 










lishment and 










tools and plant. 


* For works only. 


JD.— Statement showing the grants allotted to the Superintending Engineers on account efTanh Restoration S eheme 

works in the several districts. 


Districts. 

Grant for 
1898-99. 

Grant for 
1890-1900. 

Grant for 
1900-01. 

Total. 







Bs. 

Rs. 

Rs. 

. Ks. 

Gonjam • 




• 

• 

•M 

• •• 

• •• 

•aa 

Yizagapatam 


a 


• 

« 

•at 

• •• 

2,600 

2,600 

Godavari . 





• 

4,000 

1,000 

2,000 

7,000 

ICistna . • 





» 

10,000 

4,237 

2,000 

16,237 

Nellore 




• 

• 

20,000 

46,000 

30,000 

95,000 

Cnddapah 


• 

• 

• 

• 

••• 

■ eat * 

16,000 

16,000 

Knmool 


• 


• 

e 

• •• 


• •a 

• •• 

Anantapnr . 


• 


• 

» 

} •• 

16,000 

40,000 

66,000 

Bellary . 

Salem . . . 


• 

« 

a 

« 

• 

• 

• 

’ '60,000 

26,000 

40,031 

1,16,031 

Coimbatore . 




• 


• «• 

• ec 

aaa 

aaa 

North Arcot . 





• 

40,000 

35,000 

00,000 

1,36,000 

Cbinglepnt . 



• 

• 

• 

00.109 

60,000 

40,000 

1,60,169 

Soutff Arcot . 





• 

20.000 

14,000 

5,000 

39.000 

Tan jore . 



• 

• 

• 

8,000 

10,000 

6,000 

23,000 

Triohinopoly . 



• 


• 

• •• * 

eee 

• aa 

aaa 

Madnra . • 






60,000 

60,000 

81,000 

1.41,000 

Tinnevelly - 



• 

• 

• 

' 60,0CO 

60,000 

00,000 

1,80,000 



Total 

. • 

V 

3,82,109 

8,09,237 

8,32,581 

9,73,937 


1. Q. {^e Fresident.)— Yon. exe egeowlly employed on 
the Tank Restoration -SohemeP — ^Yes, 

2. Q. Have yon long been in charge of it f — For the past 
sixteen months, 

3. Q. Are you an ExeoutiTO Engineer in the Fuhlio 
Works Department Pt-I am an Execntlre Engineer, tern* 
porary rank. 

4. Q. What were yon doing before P — was in the Kistna 

Northem Division, where I offleiated as Eseontive Engineer 
for sixteen months ; and before that l was Snb-Dirisiohal 
Officer. _ . “ 


6. Q. Ton say in yonr noto “the object of the Tank 
Restoration. Soheme. js to systematically' investigate the 
position and requirements of each irrigation work with 
reference to the irrigation works above andbelow it, lay down 
a standard of efficiency for each work, collect financial and 
hydraulic . details of the same, bring each work to the 
standard of efficiency and to record the information 
collected for the future guidance of the officers of the 
Revenue and Public Works Departments." That is a com* 
prehensive .description. When yon finish any tank, do yon 
inform the Exeentive Engineer of the result P—No_; we pre- 
pare e3timates,’and these are sent to the ' Sn^rintendiug 
Engineer for exeention. • 
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• 66. .Q. As funds porinit P-— Yos. 

67. Q. Practically you sanction all up to' a cortain 
amountP -Yes. 

58. Q. Up to wliat amount P—Bs. 2,000 or more if tlibro 
are no ^ difficulties ; very often only the 'Anecf requires 
raising ; they, are not sent to the Chief JSngincor unless 
they involve some difficulty. 

69. Q. The amount has nothing to do with it F — Nut ns 
a rule. 

60. Q. Is the local Exeoutivo Engineer ever cnnsnltod 
about these estimates before thoy; are passed P — He is if ho 
has taken up work] that we arc investigating ; very often 
wo start an investigation of a work that has boon taken up 
by him ; in that case he is oonsuUod. 

61. Q. We have had a witness saying that those; esti> 
mates a're'sanotiuned without being scrutinized by the local 
officers, and that they are drawn up on rather hard-and'fost 
lines P—1 don't think the Executive Engineers have time 
•to inspect all these works. 

62. Q. Have you hard-and.fnst rnlos for regulating 
this P— Wo have certain rules to act as guides for subcrdi- 
nates, otherwise wo should have to prepare the estimates 
again in the Central Office ; the rules aro not hard-and-fast. 

63. Q. (Mr. Fears* cose read out) P — That is an extreme 
case that happened in 1806 ; before there was a special officer 
in charge of the Tank Bestoration Scheme. 

6di. Q’ (ilfr. JhSflfsoM.)— Who tvas in charge P — Tiio 
Assistant Chief Engineer for Irrigation be had no time to 
inspect the works. 

66. Q. You don't think a ease of this 

land is likely to occur now P—1 try to avoid them. 

66. Q. You don't think any special measures are neces- 
sary to prevent that state of things P— No ; there is more 
tikefor scrutiny. 

67. Q. The question is whether you can go out and see 
things P— It is not possible for me to see them all ; I take 
them np at random and cheek them. 

63. Q. Are^all these works carried out by the Revenue or 
Public Works Department P— By the Public Works Depart- 
ment. 

69. Q. Are there any charges made against the restora- 
tion works for the ostablishment employed on thoni P— The 
ordinary oborgos— 23 per cent, for establishment and 1^ per 
cent, for tools and plant. 

70. Q‘ Ho fhe figures in the statement here inoludtf 
establishment P -Some of them do ; it is noted at the end. 

71. Q- Column 3 in statement C ; does that include cost 
of establishment P — Yes. 

72. Q. After a tank has onoe been brought to efficiency 
under the Tank Restoration Scheme, is any record kept of 
the sums spent on itP— Not sep irately ; that is shown as an 
ordinary work. 

73. Q. Quito separate from the Bestoration Scheme P— 
The Tank Bestoration Scheme has only to bring it to a 
proper standard of cilioiunoy. 

7i. Q. After that a certain amount of expenditure is 
incurred occasionally on repairs ; is no record kept of that P— 
It is included under minor works, not separately. 

75. Q. Is there any means of ascertaining the cost of 
Topairs to tanks that have once been restored P— It is not 
kept separately ; it would bo long and tedious work to got 
out these details. 

76. Q. Is it impossible to form any idea of what it will 
amount to P— It could be arrived at. 

77. Q. I understand Government sanction largo sums for 
the restoration of these tanks ; the question has never been 
satisfactorily settled as to how the tanks should bo kept in 
order if they have been restored ; could any idea be given 
of the cost of keeping them in order P— Do you moan for 
the maintenance of tanks that have been restored P 

78. Q. Yes, so as to prevent retrogression after they have 
once been repaired P— I should think an expenditure of 12 
annas on an acre irrigated under each tank would bo suffi- 
cient annually. 

70. Q. Do you think it would cost as muoh as that P— I 
think so. 

80. Q. After a tank had been put in order, you could 
repair it at intervals of five years, and a sum might bo taken . 
equivalent to 12 annas an arro. Supposing it wore proposed 
to recover &om the owners of tanks a cess annually that 
would cover all rcjsiirs, woald it amount to 12 ' annas an 
acreP— Yes. ...... 


-■ 81.-Q.Howdo‘youcomohythatj is it iustagucssP— 
Jndging fiom the cost of maintenance of ordinary irriga- 
tion works, all these works are scatlorod. 

82. Q. What is-tho ordbaiy cost of repairs of 'tanks; 
docs that come to 12 annas an aero P — ^It is- given in detail 
in the Cludf Engineer’s note ; 1 have no figures. 

83. 0- I understand you to say that the main object is 
to prevent retrogression P~Yos. 

84. Q, WoU, two-thirds of the total area that is dopon- 
.dent on the tanks still remains to be investigated P— Yes. 

- 86. Q. In how many years has one-third boon investigat- 
ed P — ^In eighteen years. ’ 

. 86. Q. At'that rote of progress a great many of these 
ranks will not bo inrestigntia for '.thirty years P— Wo aro 
progressing faster ntfw than wo did at the 'beginning, so - 
that it will take 20 to 26 years to.oomplo'te. 

• 87.' Q. Moanwliilo will not h groat many of these tanks 
'have deteriorated a ^cat deal P— Certainly. 

Q- H6 you. think it would ho ddsirahlo to' have a 
higher rate of progress P— No doubt it would ; the longer you 
Icavo it .tho moro mom^-you will have to spend. 

80. Q. What is the rate of progress limited by P— Want 
of funds. ’ 

■ 00. Q. Want of funds only. Supposing you had os much 
funds as you could spend, would thorobo-any other limit P— 
You would havo to incrcaso the eshiblishmont. 

91. Q. YonBrostillinvoBtigrftiiig agrcatdoalfasterthah- 
you are repairing ; on that account y.>n reduce tho rate of 
invosligationP — It has been roducod from tlino to, time ; in 
tho last four ;^oars the same establishment has been employed 
.in investigation ; eonsequontly wo aro about 11 lakhs ahead 
of execution. 

92. Q. During tho last -year you have lost ground con- 
siderably P— Yes. 

03. Q. Would it not ho possible to equalize tho rale of exc- 
ontion and the rate of investigation P —Yes ; ifitisncoossary 
to repair a work at all, it should bo done as soon as jfossiblo. 

04. Q. Has it happened that you havo investigated a 
project, and that it has boon pigeon-holed for sjmo years 
before being carried out P— Yes. 

06. Q. What is tho prosont annual expondituro P— About 
SJIakbs. 

96. Q. What is that on P— Execution of cstimates alrcady 
investigated.' 

97. Q. And on investigation P— Bs. 60,000. 

08. Q. Taking the two together, it is about 4 to 6 lakhs 
on invcstigntio.i and execution P — ^Yes, 

08. Q. You say towards tho ond of your note "the offiei- 
oncy of tho works could bo improved if more funds were 
made available ; hut it is rather tho aim of tho Tank liosto- 
ration Sohemo to bring works to their normal standard of 
offioienoy to which they. wore originally, designed as nearly 
as can be, allowing tho orJinaty divisions to deal with tho 
increase of offioienoy.” 1 understand from that that you 
don’t intend to improve or enlarge the efficiency of tho 
tanks P— No, . 

100. Q. Any work that would havo that ofEcct is taken 
up by whom P-^Ths Divisional Officer. 

101. Q. 8o that all you aim at is to keep them at a nor- 
mal standard P— Yes. 

102. Q. In regard to the average area cultivated, which 
you Imvo given in oolumu 4 of statement A, is that what 
jou oiill tho ayaJbat of the tank P— N o ; it is tho average for 
five years actually cultivated. 

103. Q. On these works there is a conralidatcd revonno'; is 
there not ; is tho cnltivatcd area actually measured every 
yearP— Tlmt is a revenue matter j I canuot answer the 
question. 

JIfr. NiohoUon explained that the assessment varies 
on every field ; in tanks of lOJ acres 80 may bo held one 
year and 70 in another. If there is water, holders will bo 
charged. 

104. Q. {Mr. Btyaralna Miidaliar.) -Under your tank 
investigation schome, do you not dotermino the existing 
eapaoity of each tank P— Yes. 

105. Q. That is your first step P— Tbo first step is to fix 
full tank level. 

108. Q. Having dotormlncd that, that duta coupled with 
tho BVorogo area eultivated during the previous five yow , 
will enable you to find out tbo duty.uiidor existing ® j**,.*" 
tidns? You kndiv'the oxistiog capaoity of tbo teak and tuo 
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Average arcft cuUivnIcd during Hie previous five yearn. Yon 
llirrcfore know tlic dnly npproxiinnicly P— It docs not 
follow, "Wo know liow ninny enbio foot of water nro 
required to irrigate an acre. 

107. Q. Wo nnsurae that the nre.a irrigated for five years 
will enable yon to find out the irrig.ating capacity of the 
tankP — ^The tank may have to fill twice or only, once to irri* 
g.itc the full ayait'o/. 

lOS. Q. Buttluit doe? not ninttor. What I want to find 
out is having dctcnnined the existing capacity and the 
future c,aiweiti' when the tank is restored, will you not bo 
able to fix thc^ajrul-af P — Wo only take the capacitv of the 
Lank when it is restored. After nseertnining tlie full lank 
level we find out the c.ap.aci(j*. 

10?. Q. You know the existing capacity ; don’t you ? — 
That is not worked out. 

110. Q. Hint is not aimrtof your scheme P— No. We 
work out the capacity from the full tank level. 

HI. Q. (TAe iVcriWcnt.' — It is perfectly simple to 
work it out?— You can work it oat. We work out the cap.a- 
city from the full tank level that we fixed. 

112. Q. (Jfr. Rajaratna 2[udnliar.)— In that way von 
could determine what area the tank would irrigate when it is 
restored ?— I’cs. 

113. Q. Don't you think, considering the enormnus ex* 
penditure, _ it is desirable to know the extent to which 
revenue will be rendered safe and incrc.ised and improved 
alsoP — It would be a gond thing to know. There arc so 
many conditions. 

lid. Q. What is the difficulty in taking slops to ensure 
such a record lioing maintained for each work? — ^Tlie 
Jlcvenue Department conld eadly do it if arrangements are 
made. Tliere will Is; no difficulty, 1 snpjiosc P-oVe have to 
Like into account the remission for each year and the sLate 
of the sc.’ison. 

^115. Q- (T/if Prc/irfcnf .) — Prom your present inf onna* 
tion, have you no means of saying that such and such n 
lank does double the duly ol another tank. Have you no 
means of difrcrcoliating one from another ?— -Wo Lake the 
capacity of each Link. 

lie. Q. I presnmo there is gre.at difrorcnccP— Yes. 

117. Q. (Mr. Sttjaratna .l/iirfo/ior.)— Of the tanks re* 
stored, ran yon say how many irrigate less th,an fifty acies ?— 
Tliere is no axnunt kept. From a recent Government 
order I think the number is about 20,030. 

118. Q. Of the Links restored? — We have got no 
accounts. 

110. Q. You Iwvo altogether restored about 6,000 
Links F — Y’es. 

120. Q. Of these you do not know how many irrigate 
less thjin 60 acres P-— Not without taking each tank and 
o.-ilcuhitiog. 

121. Q. According to your statement, the cost of rcrairing 
thcBO works works out to 11s. 1,312 for each work. Taking 
6,000 works as having been improved (that is in column 0 
of sLitcmcnt A) and the oust of execution (tho last column 
in statement C) ns Its. 65,01,000 ; the cost of each work re- 
stored works (mt to Its. 1,312. Do yon think 1 am correct in 
drawing that inference ? That is the average cost of each 
work? — The 11s. 05,01,000 includes cstablisTimoiit charges 
and tools. Without these the amount is lls. 63,00,000. 

122. Q. Without tliat it works out to a little over 
Rs. 1,000 each P—Y'es. 

123. Q. Tlic cost of investigation comes to Rs. 260 for 
each work. That is, tho number of works under invc,«tign- 
tion is U,29G (column 3, statement A), the cost of investiga- 
tion Rs. 16,99,000 (statement C) ; dividing one by tho other, 
you get Rs. 230 for each ? — Yes. 

124. Q- Do yon not think it is possible to reduce the cost 
of investigation and oxccuiton, considering that most of tho 
tanks irrirato less than 60 acres ? — 1 do not think tlmt most 
of tho Luiks irrigate less than 60 acres. More than half tho 
number of tanks irrigate more than 50 acres. Tlio total 
nuinbor of tonks is 60,000, of which 20,000 irrigalo less 
than 60 acres. 


126. Q. Considcrinjg the naluro of tho work io bo done 
and tlio naluro of tho investigation, do you think tho cost 
conld bo malcriolly reduced under some proper Bj’stom P — ^If 
lower standards wore laid down for each tank. 


12C. Q. You Imvo scon Mr. Pears' remarks. "What do 
you mean by a lower standard P — To make tho lund of tho 
tanks at a certain height above full Link level, according to 
the depth and width of the wntersproad. 

127. Q. You do this work when thero is need for it, not 
ns Mr. Fears puts it wliothcr thero is need or notP—Aa far 
ns possible when there is need. 

12S. Q. How could you lower tlio standard? — In eases 
where it is now considered necessary to mnko a bund 4^- feet 
above ilio full tank level, wc could make it 3 feet. 


129. Q. Do you think tho system c.an be worked better, 
and more cconomienlly if tlio investigation party be placed 
tinder the supervision of the Excentivo Engineer of each 
division? — 1 do not think tlio Executive Engineer has timo 
to look after the investigation party. 

180. Q. He is on the spot ; lio will bo nblo to oxcroiso 
licttcr supervision; will he notP — ^Yes, if he was able to 
move round and see and inspect all tlio works. Rut bo has 
Ills ordinary work to do. That is why tlio Tank Restoration 
Schemo was inaugurated as soparato from the ordinary work 
of tlio division. 


181. Q. Is be able to carry out tho restoration work with- 
out additional csLiblisIimcnt ; in tlio majority of cases ho is, 
1 suppose ? — He is, under the present circnnisLinccs. if 
increased funds weni given, the Tank Restoration establish- 
ment would have to be increased. 


132. Q. If more funds were available for the inrcsligating 
]virty, yon can have the work done economically P—1 think 
there will be coiisidcrablo reduction in the toLiI cost, if tbo 
works were carried out rapidly by allotting more funds. 

133. Q. In your note you sav “tlio efficiency of the works 
could be improved if more funds were made available.” 
What do you me.in by tbo slatcmoiit that the efiiolcnc;vof 
tbo works could be improved ?—Tlio incrcaso of cap.icity is n 
qac^Uon that wo do not deal with. Supplies to certain tanks 
from rivers also are not taken into consideration. Wo do 
not Liko tip such questions. 

181. Q. (I’/ic Pretident.)—lt an officer sees a distinct 
and incre.ising ndvnnt.ige by the oonstrnction of a tank, bo 
calls the attention of the Excentive Engineer to it, I sup- 
pose? — Yes. 

135. Q. (Mr. Rajaratna Mudaliar .). — Is there any- 
thing to prohibit your making an investigation?— No, except 
tliat it delays the ordmaiy works of repair. 

136. Q- 1^'At is not a ni.attor of conscqucnco considering 
the improved efficiency of tho work ?— In eighteen years wo 
have only gone tlirongli a third of tlic number of works, or 
onc-lbird of the area under tbo works. 

137. Q- (2Vic President,)— A b things now stand, allotments 
for actually carrying out tbo works you rcoommend follow so 
tardily that yon might knock out tho cslnbllsbmcnt for two 
or three years and wail for tbo working party to overtake 
you ?— Y’es. 

138. Q. (Mr. Rajaivtna Marfa Knr.)— You can earry 
out investigations so ns to include improvemontsP— That 
will delay ordinatj' repair work. 

139. Q. There is no use your going far ahead. Y^ou have 
nothing to do with tho execution of repairs. You go on only 
with tho investigation ; tho repair is dono by another party? 
—Yes. 

140. Q. So, why should you go so far ahead of the party 
onlriistcd with tho execution of tho work P Why should you 
not confine your work to calculating and making your inves- 
tigations so iw to include improvomonts? — Thativill bo all 
right until execution is on a level with investigation, but 
aftor that investigation would got behind. 

141. Q. As matters stand at present, it will bo a long timo 
boforo the two parties will como up to that standard P — If tho 
investigation work wore stopped noW, it would take over three 
years for cxccntiou to catob up. 

142. Q. So far ns iiivostigntion has gone on P— Yes. After 
threo years, more investigation will have to take plaoc. 
Tboro should be a margin between invoitigation and 
execution. 


Mr. M. R. 
Kharcgat. 
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(Answers to Questions for Pnblio Works olfioors.) 


Preliminary . — Protection against drought by irrigation 
may bo either direct or indirect ; indirect by iuoreasihg the sur- 
plus produce of tracts where irrigation facilities are greatest 
or where the people are more alive to the benefits bonfon'od 
thereby and will at once when, water is brought to them 
utilise it to the fullest extent ; direct by saving the crop on 
the ground, ordinarily unirrigated, in a season when tWe is 
a partial or total failure of the monsoon rains. The increase 
of the surplus produce in a tract of country is perhaps of as 
much importance as sarihg the crop in a bad year and is in 
most cases easier to effect.' The large and small schemes of 
irrigation which will certainly inorcase.the produce and will 
be directly remunerative to tfio State come under the term 
“ productive. " Schemes to save . a crop on the ground 
cannot be regarded ns directly remunerative but must bo 
undei-taken simply to protect the poorer classes, whose 
imprudent hahits and scanty means always keep them on 
the borders of subsistence and leave no margin to most a 
partial or total loss of crop. In a groat famine, such as 
that of 1876, about 30 per coot, of the population of a 
seriously affected district will come on the relief works ; as 
about 80 per cent, depends on agriculture, it may bo taken 
that do to 60 per cent, of the agricultural classes - will at 
such a time be forced to seek State or other i-eliof ; the 
other half will, by living on capital saved in more pros- 
perous years, be able to exist through the time of famine 
with more or less pffering without seeking relief. Portu- 
uately there are distriots or tracts in this Presidency which 
ate more or less secured against famine and a failure of 
rain is not general in any one yeir over the whole area of 
even those districts which are chiefly dependent on the local 
rains. As regards protection, pure and simple, what is the 
nature of the problem to ha solved P The cultivsting 
season of the south of India may broadly be said to oxtond 
from the middle of Jane to the end of Docembor,, that is, 
through the rains of the south-west and north-east mon- 
soons. If the rains do not fail and are fairly distributed, 
the single orop on nnirrigated land that may bo harvested 
during this time will be good and abundant. Loss will be 
partial or total according as one or the other-monsoon fails. 
If the failure is complete, as it was in some areas dnring 
the year 1876-77, famine in such tracts will be intensified 
more or less complete. If full protection is desired that 
quantity of water which the rain fails to give must bo 
restored by irrigation. Taking the district of Cnddapah, 
we find that in the year 1876 the actnal rainfall was 8'20 
ineW against an average of 29'13, a deficiency of 21 inches. 
There were, in 1876, 18 wet days against au average of 42. 
To restore the balance would have required from the time 
that cowing is most active and during the time of growth 
in the latter half of August 2 inofaes, in September 5 
inches, in October 6 inches, in November 6 inches, and in 
the first fortnight of December 2 inehes. It is certain 
that there would have been an' excellent harvest if a 
wateiiiig had been given once a fortnight from 16th August 
to ■] 6th December, or eight waterings in all of 2 inches 
each. This is the quantity that would bo required Jo give 
a bumper harvest of cholam, (rain-fed) piiddj^ cotton or 
lagi ; for inferior grains as millet, oumbu, giam,'red*gram, 
oto., 1 inch of. water once a fortnight would have afforded pro- 
tection. It is estimated that half the water required for a 
‘full crop or 1 inch watering once a fortnight for the more 
valuable food-grains would he sufficient to save a crop 
though not give a full harvest ; inolnding absorption and 
' evaporation we may say that 1-1 inches should be given by 
channel or well irrigation once a fortnight from 15th 
August to 15th December to afford good protection or 
roughly 40,000 cubic feet of water is required per acre for 
a six-month iind 20,000 enbio feet for a three-month orop. 
Fortunately, however, even in the worst years the rain- 
does not completely fail, so that for irrigation of dry crop 
in seriously affected districts 10,000 cubic feet should suffice 
L:om artificial sources, whether a well or a canal, to save a 
three or a four-month crop on the ground. In the case 
of cotton and such hardy plants as gram 6,000 cubic feet 
may bo found sufficient. What are the areas for which 
such protection should be, if possible, afforded? Appendix 
A and diagram give the areas of Government ocenpied, 
cultivated and irrigated land iu all the distriots 
of the Presidency save the lYest Coast. It will he 
seen at a glance that the areas, now irrigated in the 
districts most liable to drought are a small percentage of 
the areas cultivated. In Bellary the percentage is only 
0*03 and in Anantapnr O’lO. It becomes- obvious, 
as possibilities of irrigation under proposed projects and 
under wells are studied, that even partial protection in- the 


zone liable to famine is impossible unless it largely takes 
the form of irrigating diy orop. In this Presidency, 
unfortunately, irrigation, except under wells and in a few 
oxooptional cases, ^s'boon restricted to rice which requires 
at least fouritimes the amount of water required for any 
dry crop. Major-General Cotton says in his recent 
pamphlet ; “ It has been' a misfortune to the south of India 
that the word ‘ irri^tlon ’ implies rice cultivation and. 
that the water ia paid for by the acre and not by the 
quantity used. With an unlimited supply the most profit- 
able crop is rice. This crop is the most unprofitable to 
those who have to supply the water. This is well under- 
stood by the native cultivators who, when they use water 
from a well and have the expense of lifting it, do not grow 
rice, but snob grains and other produce ns only require occa- 
sional watering." In the coded districts especially, the' culti- 
vation of rice should not be fostered; and if water is given for- 
it, it should ho on the distinct understanding that dry crop 
will liave the preference, and during a time of droughty the 
water will be distributed over the greatest possible area of. 
dry crop with the view of saving it. 'Where the supply of 
water is limited, this is the only possible' method of potection 
by irrigation. It may bo taken gonerolly that tlie water 
required for one acre of rice wiU irrigate 4 acres of dry orop. 
The wot-rate is generally taken' at Bs.4 per ncro; a tax of 
Bs. 1-4-0 to Es. 1-S-O may be levied on an acre of dry crop 
inigiitodor, say.-Es. 6 for 4aoresdry instead of Es. 4 for one 
aero of rioo. The distributaries for the dry orop will he of 
greater length and the additional ons rnpeo will meet the 
interest on the extra capital expenditnre on distributaries. 
If.dry crop were to bo irrigated regularly, the direct return to 
Government would be about the same aa for rice and the 
benefit to the people much greater. 

2. If the Commission is not already con vinoed that in future 
the indirect gains of irrigation, should be much - more consi^ 
dered than has been the case in the past and that the rule 
whereby a work may .not he classed as ''prodnotive ’’ unless 
it pays directly 8} to 4 per cent, nn the capital cost should 
bo abolished or very.cousiderahly modified, it is advisable to 
direct au'inquiry by an- experienced fioanoe officer into the 
question of relative gains— direct or indircot — due to wCrks 
of irrigation, in such ' districts as the Godavari, Jlistna, 
Tanjore, Nellore, Madura, Ganjam, audovenin Kurnool and 
Cuddapah partly served by the Euraool-Cuddapah Canal 
which has been regarded as a 'financial failnre. The indirect 
gains will be found to he much greater than is often suppos- 
ed and the result of the inquiry will probably bring works 
under the term " produclivo^’ that simply pay their working 
expenses. There are also moral and political gains to be 
considoi'od on which no money value can be placed.. 

The Famine Commission of 1870 placed on record tbe - 
followings— 

' “It has been too much tbe oustoin in discussions as to- 
tbe policy of constructing such works to measure their value 
by their fiiiauoial success, considered only with reference to 
the net return t'o (iovernmenton the capital invested in them. 
The true value of irrigation works is io 'be judged very 
differently. First must be reckoned the direct protection, 
afforded by them in years of drought, by tbe saving of human 
life, by the avoidance of the loss of revenue remitted, and of 
the outlay incurred in costly measures of relief.” ' . 

3. As the construction of several reservoirs.on main rivers 
is proposed, it is hoped that the silt objection, which has 
recently come into prominence in the controversy ragarding 
tbe Bhavani and Canvery irrigation sche'mes, 'will be con- 
sidered by tbe Commission. 

- The Inspector-General of Irrigation (Mr. Higham) holds 
that In the case of the Canvery with a raservoir of the Nile 
type tbe deposit may be 20 millions cubio feet with an-ave- 
r.uge annual discharge of 300,000 millions cubic feet, bnt 
that the quantity will not ^rqndioially affect the life of the 
reservoir for several oentnries to come and may, for the pre- 
sent, be neglected. - The question, however, as to the value 
of the silt that will be deposited as manure is still an open 
question and is to be made the suhjeot of farther investiga- 
tion. (Incidentally I may remark that - my calculations os 
to the quantity that may behest abstracted from Jhe lands 
of Tanjore have been questioned. A jitUe fnrthevinvestiga- 
tion will show that my calculations if incorreot err on the ride 
of safety.) This part of the silt ohjMtion, however, is a 
veritable.bogoy and the sooner it is laid the better. If the 
velocity ihrough the reservoir is equal to or greater than 
the velocity with which the rvater arrives on the fioj^, the 
silt deposited in the reservoir will not, either in fineness of 



qnaliiy, bo (be silt tbat is required on iho fields— that is noli 
silt tbatfcitilises. It is quite possible tbat 'where warping 
is still in progressi in swamps for instance in tbe lower part 
of tbe delta, some of tbe silt which has hitherto reached these 
tracts at velocities of over 1 foot a second may be stopped by 
a reservoir and the process of warping nay become slower. 

Again, when fields have been formed by deltaic deposits, 
the subsoil tends to become impervious and vei'y little of the 
silt tbat reaches tbe fields is there deposited bnt fiows off 
with tbe escaping water. If it were not so, the fields wonld 
in conrse of time rise too high for efficient supply. This fact 
is brought to notice in Agricoltninl Ledger No. 1189S on 
Silt Deposits— see pago 3 where it is stated — '* The silt de. 
posit proceeds much faster at first when the water sinks 
directly through the gravel which nets os a filter. By de« 
grees this filtration causes a nearly impermeable bed, through 
which very little of the water escapes, and just so much the 
more fiows off by the drainage Iincs,'and flows off without 
having entirely divested alself of its particles of mud.' W ere 
it not for this tbe meadows would nso higher each year and 
soon bo above the water’s roach, bnt it is found that after a 
few years there is no sensible change in their level, and what 
is deposited by fresh silt only makes good what is consumed 
on the vegetation.” 

The main thing required in India is to store water for es< 
tending inigation. If a “reservoir is found in practice to 
intercept fertilising silt, it rests with Engineers to find tho 
remedy. No reservoir should be condemned on this ground ; 
it would be a public calamity in a tropical climate like India 
to condemn the constmetion of any reservoir on a main river 
for such a reason. The remedy that obviously suggests itself 
is to discharge the flood water, that is, water witn silt at a 
maximum, through the sluices with tho smallest possible head 
and to fill up as the flood falls. A little study of the question 
will show tbat this may he accomplished in almost any pos- 
sible case, n after this tho deposit is found to contain 
fertilising material, the loss of wliich has been proved to be 
detriment to tho fields which previously received it, then it 
may be necessary to resort to mechanical or other methods. 
This adds no donbt to tho cost of maintenance,' but will bg 
after all only a fraction of tho value of water. 

3. (a) We know that, most reservoirs, if not all, gradually 
silt up in process of time. The question, however, that wg 
must ask, as the prime necessity is the water that may bg 
stored, is what will their life be. What work will they do 
before their capacity is seiiously impaired P This may bg 
illustrated by the Canvery case, '\rith a proposed reservoir 
capacity of 30,000 millions cubic feet. 1 have shown else- 
where that if every particle of silt were deposited (which ig 
impossible 'with a dam of the Eile type) that it would takg 
600 years to reduce it to the working capacity of the Bhavoni 
(27,000 millions cubic feet). But assume tbat tho conditions 
are different and that the Canvery reseivoir would be 
' seriously injured in 200 years' time. The coat of thg. 
reservoir will be, say, 100 lakhs ; the . annual revenue 
derivable therefrom lO lakhs; (the distributary works 
below costing- 50 lakbs will remain .uninjured) ; total 
revenue in 200 years 2,000 lakhs. At the end of the second 
century 'the reservoir might be removed and another ong 
built in another place and yet the gain would be great. 
Or deducting the interest obarges on 100 lakhs at 4 per cent.— 
4 lakhs — ^wer should have a yearly revenue of 6 lakhs or 
1,200 lakhs in 200 'years. Tbe indirect gains to thg 
Government may at least be placed at another 1,200 lakhs, 
so that at the end of 200 years we have gained for thg 
State 2,400 lakbs and have to build another reservoir to 
replace the injured one at a cost of 100 lakhs. And is no 
account to be taken of the ^ins to tbe people ? Of thg 
large increased surplus producer 

■ 4. Zift irrigation . — ^Where irrigation by toect flow is 
impossible, it will be necessary in manjr cases, if protection 
is to' be afforded, to resort to lift irrigation by steam- 
pumping or otherwise. One such scheme has been worked 
out and will be shortly placed before Government. I refer 
to the Divi pumping scheme for the irrigation of ^ 60,000 
acres, which seems certain to be a success and which will, 

I hope, be executed at an early date. There are similar 
schemes possible in the -Eistnn, Godavari and other dis- 
triols, which, however, require investigation before any- 
thing definite can be said about them. Small pumping 
schemes from infiltration wells, whether iu the beds of 


rivers or elsewhere, are possible in many places, but whether 
tl’.CT would paypr-not remains to be proved by investigation ■ 
and trial. It is advisable, before embarking on a large, 
scale on snob minor schemes, to put up oil-engines and 
pumps in a few selected places in different districts where 
one onseo or more is obtainable in order to give the method 
an exhaustive trial. It may be taken that one onseo would 
be sufficient to irrigate 260 acres of dry crop. But for the 
enormous areas tbat have to bo protected where projects ore 
impossible, surface wells irri^ting from 3 to 6 acres are 
aWne possible. Objection has been taken to such wells 
that they Aiil or are liable to foil during times ■ of drought. 
There is, no doubt, some truth in this with regard to cer- 
tain tracts but is not universally or generally true. The 
importance of well irrigation as it exists and of its exten- 
sion by every possible means is very great. It .would be 
interesting to ascertain to what extent rayats depending on 
well irrigation have, in tho past, been obliged in tames of 
•drought to fall back on relief works on account of failure 
“ of their wells. The number would probably be found to 
be very small. In ordinary years the produce under noil 
irrigation is^ very considerable, and gives a reserve of 
capital on which the rayat may live during a time-of famine 
even if his well^fails at the critical time. His ability to 
resist famine is very much strengthened by tho possession 
of a well and on account of tho labour entailed leads to tie' 
formation of a habit of thrift. No irrigation work, 
whether great or small, should be condemned because it 
may fail once in five or six years. . Five good years will 
enable a thrifty rayat to tide over the year of failure with 
the least possible suffering. 

There are numerous and obvions objections to Govern- 
ment undertaking as a general principle the construction of 
surface wells in private lands, but it is possible, however, 
to devise a scheme which will give belter results than the 
present one of takavi advances and in backward districts, 
such as Bellary and Anantapnr, the Government must be 
prepared to spend considerable sums as grant-in-aid if well * 
irrigation is to extend considerably to meet the wants of 
the people. The Government should undertake a hydro- 
graphio survey of each district, such as that made by tbe 
^drographio section of tbe Geological Department m the 
united States, beginning with, the most backward. 

A pernsal of the reports of that department should convince 
the most sceptical that such a survey will prove of very 
great value in this country also and enable schemes of 
irrigation and pumping to be inaugurated with greater 
prospect of success than is now possible. 

6. It would be an anachronism to revive the old controversy 
of Canal versus Bailway, but it will probably be conceded 
that the railway policy has led to on expenditure in India 
incommensurate in many paria with increase of produce 
and tbat it is now time not perhaps to reverse the railway 
policy and to stop the construction of railways but to very 
largely increase the expenditure on canal and irrigation 
works. In a tropioal country like India, with undeveloped 
resources and subject at intervals to severe famines, it is 
sorely wrong to spend yearly 1 million on irrigation works 
and 10 millions on railways. An irrigation project takes 
much longer than a railway project to investigate and 
mature, and no doubt this has had something to do -with 
the rapid development of railways in India. A perusal of 
hir. Clerk’s report will show how backward investigation is ; 
there is hardly a project mentioned there of any consequence 
which has yet been adequately investigated ; of each district 
we know, something but not enough. Investigation then 
must be the key-note of the irrigation policy for the next 
few years, but much may be immediately done in the actual 
execution of minor pro jects, trial pumping schemes -and well 
irrigation. It is hoped that there is sufficient evidence before 
the Commission to enable it to arrive at the conclusion 
that large irrigation projects in the Southern Presidency 
are still possible and that much may be done in each dis- 
trict to give fair, if not full, protection against drought. 

It is imposuble to hope that protection will ever be com- 
plete, for there is always a large residue especiaUy in the 
famine zone living on the borders of starvation which 
begins to snfier at a small rise in price of food-grains and 
in times of actual scarcity must resort to Government relief 
works. Protection by irrigation of dry crop under canals 
and wells will, however, very considerably reduce the residue 
anl ,the powers of resistance of the agrieiiltural classes 
generally will be greatly increased. 


Colonel 
A. W. 
Smart. 
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INDIAN IBEIGATION COMMISSIONS 

0. The followinjr fttntemont ii o! InioWBt an allowing 
lioff anccoasltil ttio MiiilrBii worka Iinro boin S'- 


Statement showing the general financial results qf irrigation teorks in India to the end qfl899‘1000. 
{Minor works for sohieh Capital and Revenue Accounts are not kept excladcd.) 
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7. Tlio following statements giro tlte revenno under 
diiFercnl heads for a scriM of years for the districts of 
taniWnri. Nelinrn. nndtanniams— 


Godarnri, Nellorc, and Ganjam: 

Statement showing the Revenue under different heads in the district of Godaeari for a series of gears from 1850-51, 
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Sialeaitni s)<otcinff thr Htvtnuc vnitr different ieads in tie Kellore district for a series ofj/ears pom 1830-51. 
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0 

0 

••• 

131 

0 

0 

21,836 



1SG7-CS 

• 


• 

• 

23,25,609 

0 

0 

97,31-4 

0 

0 

••• 

233 

0 

0 

16,0-13 



186S-69 

t 


• 

• 

21,34,227 

0 

0 

1,24,873 

0 

0 


408 

0 

0 

39,236 



1SG9-70 

• 




21,07,502 

0 

0 

1,05,012 

0 

0 


26 

0 

0 

70,024 



1870-71 

• 


« 


21,08,295 

0 

0 

1,02,103 

0 

0 


4 

0 

0 

1,07,682 



1871-72 

• 


• 


• • • 






• •k 1 

» 

• 





1872-73 

• 

. 

• 





**• 



... 

»*• 


... 


• •• 

1873-74 

• 


• 

• 

• •• 






• •• 

• •• 





1874-75 

• 


• 

• 

• •• 






... 

• •a 





1S75-7C 

• 


• 








••• 

• at 





1870-77 

« 


• 


13,84,900 

0 

0 

1 ,21,200 

0 

0 

70,613 

414 

0 

0 




1877-78 

« 


• 


8,47,010 

0 

0 

1,30,3-44 

0 

0 

65,648 

487 

0 

0 




1878-79 

• 


• 

• 

30,02,953 

0 

0 

1,01.367 

0 

0 

80,003 

907 

0 

0 

31,175 



1879-SO 



• 


2G,21,S78 

0 

0 

1,69,673 

0 

0 

1,17,010 

204 

0 

0 

29,800 



lSSO-81 

• 


• 


21,07,837 

0 

0 

1,-10.63U 

0 

0 

95,933 

71 

0 

0 

16,844 

6,994 


1881-82 

• 


• 

• 

20,69,282 

0 

0 

1.6S90S 

0 

0 

1,02,700 

0 

0 

0 

17,640 

11,197 


18S2-SS 

• 


« 

• 

30.69,-.23 

0 

0 

1, -17.253 

0 

0 

1,97,407 

17 

0 

0 

17,7-49 

10,052 


1893-81 

• 


• 

• 

26.05,838 

0 

0 

1,51,358 

0 

0 

1,29,457 

7 

0 

0 

17.773 

10;672 


lSS4-^5 

• 


• 


19.40,000 

0 

0 

1.07,802 

0 

0 

1.71,486 

05 

0 

0 

17,076 

12,602 


1885-86 

• 


• 

« 

2^4,79.433 

0 

0 

1,78,923 

0 

0 

2,03918 

70 

0 

0 

10,000 

14367 


1880-87 

• 


« 


26,33,502 

0 

0 

1,73,649 

0 

0 

1,84,431 

50 

0 

0 

48.160 

15,109 


18S7-SS 

• 


• 

« 

25,02,918 

0 

0 

1 7-1,260 

0 

0 

2,68,891 

98 

0 

0 

60,475 

IGjOlS 


18SS-S9 

• 


• 

• 

34.93,023 

0 

0 

1,88,990 

0 

0 

2,22,133 

79 

0 

0 

42,329 

17,782 


lSS9-tO 

• 


• 

• 

23.03,850 

0 

0 

1,91,185 

0 

0 

2,28,807 

53 

0 

0 

«2,109 

20,357 


1S9J-91 

• 


« 

4 

£8.02,001 

0 

0 

2.21.771 

0 

0 

,2,10,-494 

7 

0 

0 

4-4,724 

20,311 


1891-92 

• 


• 


21,79,-437 

0 

0 

2,03,V55 

0 

0 

1.70,109 

360 

0 

0 

4S,!-2S 

24,152 


3892-93 

• 


• 

• 

25,97,873 

0 

0 

2,12,189 

0 

0 

1.67,419 

18 

0 

0 

40,970 

40,339 


1893-94 

• 


• 


28,61,083 

0 

0 

2,20,337 

0 

0 i2.07,bl9 

* 

»• 


69,371 

23,942 


1891-93 

• 


• 

■ 

21.87,377 

0 

0 

2,25,833 

0 

0 

2,76.127 

28 

0 

0 

73,601 

23,150 


1S95-9C 

« 


• 

• 

20,GO,142 

0 

0 

2,29,-103 

0 

0 

2.6-4,230 

22 

0 

0 

60,100 

23,-168 


1890-97 



• 

• 

25,-14,104 

0 

0 

2,27,863 

0 

0 

3,56,017 

16 

0 

0 

90,196 

24,943 


l<97-93 

• 


• 

• 

23,27,000 

0 

0 

2.-19,234 

0 

0 

2.90,572 

16 

0 

0 

81,830 

24,382 


189S-99 



• 

• 

2-4 67,535 

0 

0 

2,49,473 

0 

0 

2,81,829 

... 


98,024 

£9,857 


1899-1900 

• 


• 

• 

25,77,1-10 

0 

0 

2,49 SCO 

0 

0 :2.84,I03 

• • 


93,901 

26,212 


1909-1901 

• 


• 

« 

2.3,81,099 

0 

0 

2,02,-403 

0 

0 12,41,041 

• 

•• 


1,00,269 

30,939 

• •• 


Colonel 
A.W. Smart, 


I. Ffimcr Anirut W orlis 
II. Sangnm „ „ 


Date of 

comnieaccmcot. 

Enriy in 1853, 
February 1882. 


Dale of 
cotDpIeiiou. 

AIa]\]il862. 
Sciitcmber 1S8G. 


Stotement siotcing the eojlcctions under different heads if Stvenne in the Oanjam district 

from 1S70-71 to 1879.60. 


Year*. 

nevtnoc. 

Abbari, 

Aversed 

Taxc-i. 

Sea 

Ctutoma. 

B 


Etamps, 

Forest 

fierenae 

Total. 

1 

a 

3 

4 

S 

B 


8 

9 

10 


Es. 

Bb, 

Bs. 

Bs. 

Es. 

Bs. 

Bs. 

Bs. 

Bs. 

1870-71 

11,16,364 

■83,521 

40,115 

31,230 


14,95,968 

81,764 


28,53.908 

1871-72 

8,72,807 

73,894 

13,114 

48,863 

... 

14,31,118 

78,259 


25,18,035 

1872-73 

12,60,877 

75,427 

12,042 

87,463 


16,4‘i,113 

80, 537 

... 

30,58,479 

1873-74 

11,08,841 

77,718 

27 

1,60,799 


15.47.632 

85,832 


80,36,869 

1874-76 

13,17,685 

81,563 


1,13,733 


16,90,497 

94,086 

... 

33 . 01,434 

1876-70 

11,73,482 

88,975 

60 

67,206 

... 

19,63 960 

93,386 

... 

33,87,058 

1870-77 

11,99,080 

89,037 

1,042 

6.812 

18 

23.67,615 

1,03,122 

... 

37,7-1.627 

1877-78 

10,77,990 

94,043 


2,979 

• •• 

20,46.781 

1,26.903 

... 

33,50,347 

1878-79 

12,82,749 

74,183 

36,809 

9,789 

• •• 


1,27,663 

• •• 

15,31.164 

1879-80 

12,87,108 

91,620 

25,602 

61,728 


• ■t 

1,21,231^ 


15,67,289 


loformatfoa (ci tbt rean UCO El to not aTallab.le.. 

V0L.1V. 















ISO 


INDIAN initlOATION COMMISSION i 


SlatemeiH timoing the Bevenue vnder different heads in the Ganjatn dhtrictfrom the gears 1880-81. 


Veer. 

I. Land 
Bonntic. 

XI. Tri- 
butes. 

T. lliolse. 

VJII, Assessed 
Taxei. 

VII, Cnsloms, 

IV. Blainps. 



Bs. a. p. 


Bs. a. p. 

Bs. a, p. 

Bs. a. p. 

Bs. a. p. 

Bs.- a. p. 


I2,6d,804 11 11 

tee 

1,22,808 8 2 

12,183 1 8 

1,63,179 6 10 

1,23,008 4 0 

2.848 14 8 

1881-82 . 

ll,8<i,601 2 10 

let 

1,20,771 16 11 

0,918 6 0 

1,32,704 18 6 

1,20,201 8 1 

7.631 2 7 

1882-83 . 

12,68,006 0 3 

tee 

1,18,282 8 11 

9,760 7 0 

72,181 11 0 

i;29;681 7 1 

. 7.108 3 7 

1883-84 . 

12,07,066 0 1 

eea 

1,18,612 10 6 

9,811 16 11 

00.228 . 8 11 

M2,920 2 0 

. 8401 18 4 

1884-85 . 

12,74,401 13 4 

eee 

1,86,828 8 6 

7,772 18 0 

67.820 2 8 

1.69,071 2 0 

lljOOO 2 4 

1886-86 . 

11,80,722 11 3 

• te 

1,37,770 6 7 

7,446 10 0 

8,062 16 2 

1,48,987 13 0 

12i060 3 11 

1886-87 . 

13,06,394 13 4 

tae 

1,88,624 14 11 

23,636 16 2 

8,280 9 6 

1,60,860 13 3 

12,702 11 10 

1887-88 . 

11,88,680 8 0 

• «a 

1,38,622 3 0 

26,046 8 9 

17,674 1 7 

1,68,745 6 0 

16,708 9 l6 

1888-80 . 

8,68,423 14 8 

tee 

1,30,818 7 8 

24,471 2 1 

6,731 4 11 

1,62,202 11 0 

10,020 11 3 

1889-90 . 

12,18.726 16 7 

• ea 

1,83,677 6 7 

24,474 16 0 

1,907 8 4 

1,60,020 13 0 

16,727 0 11 

18110-91 . 

14,16,181 9 7 

tee 

1.60,460 8 4 

24,125 4 8 

7,780 2 7 

1.65,112 12 0 

17,7n 16 2 

18.11-92 . 

14,41,040 1 8 

tea 

2,12,677 6 8 

20,C60 0 1 

4,668 9 - 8 

1,73,767 10 0 

10 971 2 0 

1892-93 . 

14,00,036 8 6 

tee 

2,16,708 7 4 

32,066 4 9 

4,736 0 1 

i;83,607 3 11 

21,327 7 4 

1803-94 . 

13,49,600 10 6 

• ae 

2,67,302 16 1 

40,801 14 10 

48,670 7 7 

1,80,347 9 0 

21,455 4 0 

1894-93 . 

14,26,882 10 6 

ail 

2,60,320 7 11 

43.108 6 10 

31.588 4 11 

1,93402 0 0 

21,860 2 C 

1806-96 . 

13,31,881 0 2 

eaa 

3,43,266 16 0 

42,270 10 4 

6,340 0 2 

2,01,4*13 6 0 

20,201 0 9 

1896-97 . 

0,81,261 4 1 

tea 

4,00,847 2 2 

40,658 C 4 

30.060 1 6 

2,02,781 3J.0 

24,884 12 0 

1897-08 . 

14,78.191 9 1 

aaa 

3,06,084 16 6 

61,903 11 7 

0,143 8 10 

2,16,867 3 8 

66,670 2 1 

1808-09 . 

16,09,204 8 4 

ata 

3.02,013 6 6 

03,776 10 4 

31,134 8 1 

2,10,837 18 0 

23,683 14 1 

1890-1900 

14,19,761 13 11 

aaa 

2,70,453 4 2 

69,487 4 11 

19,116 9 11 

2,11,021 3 0 

26,276 1 10 

1300-1901 

14,38,029 7 0 

aaa 

3,24,691 4 1 

76,032 4 4 

2,005 10 3 

2,21,718 6 9 

23,766 0 6 


M//.— nngblktiljii projeot} eommeneed in lB31-85t eompisted In March IKi. 


8. I now proceed to anawer seriatim tlio questions set b; the Commission (or Fnblic Works Department oiEeers. 

Quesxiok No. ].— showing the cultivable and occupied area and area irrigated under Government 
in'igation worhs, tank works maintained hg Gorcmmtnt for which no revenue aeeounts are kept, private canals 
or storage works, wells and other sources. 


& 


i 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 
16 
16 

17 

18 


District, 

9 * JL 

’ll” 

8|| 

JO 

T o Pi 

Is?-. 

^ 9 d 

COOP. 

(3 

0 

*3 

1 

1 

1 

P- 

i 

Occupied nee. 

ts 

S 

p 

V 

p 

tfl 

•B 

A 

a 

S 

s. 

p 

s 

p 

tm 

V 

ta 

sS 

II 

Pa^ 

A 

ts 

c/ 

O 

0 

1 • 

* »d 

•I 

'p 

CO 

CM 

o 

ef ^ 

/a 

o 

a 

li 

e 

m 

e o 
d 0 

II 

i-5 

k 

O 

fk 

P 

a 

o 

■3 

«a 

ed 

ta 

o 

A 

•d 

«» 

v • 

-g 

§5 

Ghinjam . \ 

Gan 3 am Agency ) 
Yizagapatam ^ 
Yizagapa t a m [ 
Agency. J 

Godavan . 7 

Godavari Agency J 
Kistna 

Nellore 

Bellary . , 

Cuddapab , 
Knrnool . 
Anantapnr 

North A'rcot 

Salem 

Coimbatore 
Chingleput . 

Sontn Axcot 
Tanjore . 
Madura . 
Trichinopoly 
Tinneveuy . 

3,111,136 

1,160,633 

3,101,336 

4,263,482 

3,234,560 

3,748,663 

6.682,760 

4,808,960 

3.667,047 

2,694,031 

3,786,395 

4,923,640 

1,689,885 

3,173,408 

2,194,255 

2,262,910 

1,987,188 

2,646,635 

( 765,226 

1 »321,144, 
r 661,.'i70 

(. *860,988 
t 1,407,007 

1 *62,608 
1,777,096 
1,006,860 
947,214 
1,290,939 
872,065 
788,254 
1,612,113 
1,660,967 
2,147,280 
1,096,800 
2,304,165 
2,147.346 
1,662,103 
1,238,846 
1,592,467 
• ■ > 

[ 692,669 

1 364,825 

i 1,726,248 

3.050.617 
1,960,666 

2.802.618 
2,449,333 
2.443,869 
2,660,178 

. 1,362,046 
1,796,897 
. 2,998,646 
. 962,889 
3,034,168 
1,671,066 
1,448,431 
4,261,701 
1,761,138 

\ 

617,052 

330,818 

1,612,321 

2,660.623 

1,600.853 

2,389,148 

1,974,863 

2,112,705 

1316,231 

1,031,193 

1,440,229 

2,787,888 

862,639 

1,673,476 

1,644.192 

1,216,962 

3,866,468^ 

1,706,369 

236,011 

92,924 

693,647 

447,464 

833,843 

62,957 

293,636 

89,174 

189,260 

480,737 

189,420 

400A31 

462,587 

478.431 

889,303 

292,990 

206,622 

296,621 

39-65 

26-23 

84-38 

14-66 

17-03 

2- 24 
11-99 

3- 62 
. 6-23 

81-65 
10-49 
13-83 
47-60 
23-62 
53-22 
23-00 
. 4-83 
16-78 

45-43 

28-09 

39-12 

16-82 

20-85 

2-63 

J4-87 

4-22 

7-67 

41-77 

13- 08 

14- 73 
62-74 
28-59 
67-69 
24-07 

6-32 

17-82 

7-62 

8-07 

19-13 

10-61 

10-32 

1-67 

6-23 

1-08 

3- 91 
16-98 

4- 12 
8-13 

28-46 

16-07 

40-52 

12-94 

10- 03 

11- 60 

0-21 

0-06 

0-40 

-0-25 

0-33 

0-06 

0-22 

0-10 

0-18 

0-28 

0-12 

0-18 

0-41 

0-20 

.0-41 

0-17 

0-16 

018 


\ 


The figures for the' agenoy tracts inelnde the population of Gorernment aamlndart lands, as figures^ for these are not arailable separately. 


Sla^m m Appendix A is also a graphic ansirer to qnestion No, 1. 



















SELECTED EVIDENCE. Isl 


€Iuestion No. t. — Stahment shotcitiff the areas at present trrigaied in ordinary and famine years htf 
existing Major worjes, development of irrigation on them during last 15 years, and farther develop- 
ment anticipated, etc. 


— 

ACTUAL ABEA IBBIGATED. 

DEVELOPMENT OP IBBIGATION DUEING 
THE LAST 15 YEABS. 

OBPIN AST TEAR 
(1900-1901). 

Fahike tear. 

1866-87. 

1900-1901. 

Detelopuent 

First crop. 

Second crop. 

«4 

§■ 

>4 

0 

1 

Second crop. 

First crop. 

Second orop. 

A 

o 

M 

O 

■19 

00 

M 

h 

Second orop. - 

i - 

>4 

o 

•«3 

6Q 

H 

Second orop. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 


Acres. 

Acres. 


Acres. 

Acres. 

Acres, 

Acres. 

Acres. 

Acres, 

Acres. 

Acres. 

Godavari delta system 

674.319 

136,527 

1891-92 

637,763 

91,069 

578,663 

34,650 

674,319 

136,527 

95,651 

101,677 

Nietna i< ■■ 

590.752 

218 


478,167 

S97 

842,103 

S3 

500,752 

218 

248,844 

120 

Fencer river canals • . 

1S8.997 

13,3)0 


107,088 

676 

104,2)5 

1,973 

133,997 

12,430 

34,752 

10,477 

Enmool-Cnddapah Canal* . 

48.926 

12,530 

1896-97 

77,896 

8,060 

23,026 

650 

4S,936 

12,530 

26,900 

11,886 

Baenc tank project 

2.841 

9!i7 

1891-92 

1,687 

549 

(a) 462 

1 

2,841 

097 

2,379 

996 

Cauvery delta system • 

851,775 

93,479 

1S99-1900 

736,094 

89,6)9 

856.914 

96,643 

851,775 

93,479 

•••- 

... 

Srivoiknntam anient system 

21,054 

25,691 

1892-93 

16,426 

11,422 

20,069 

17,587 

21,054 

20.691 

985 

3.104 

Feriyar project . . 

100,158 

31,455 

«•. 

... 

»r“ 

(5)48,623 

11,950 

100.158 

31,455 

51,535 

19,505 

Bnshikniya project . . 

80,204 

2,164 

1399-1900 

78,445 

3,181 

•c) 3,508 

675 

81,204 

2,164 

76,696 

1,489 




Farther 

development 

antioipatedLt 

Duty, t.o., nnmbor 
of acres irrigated 
per onbio foot 
per second. 

Improve- 
ment of 
duty. 

49 

B 

Ki 

CB 

O 

•49 

works par 
second of 
or million 

Average for 
ten years. 

E-S 

a 

C* o 

Pb 

I’i* 










® s s*® 

o 5*^ 

49 -e “ “ 



;S-J3 



• 






e> 

e 

•g 

i* 

Sb 

B O 

BIS 

c3 g 
e> 0 

Mra • 

V 

grd 



s 

O 

09 

.a 

Second orop 

First crop. 

a 

o 

a 

o 

o 

o 

02 

First crop. 

Second crop 

Proportion 

orop. 

B 9 B49 

0*2 5 ® 

'3.g-§.2 

1.S So 
^ o B S 

S bo 

B o 
« U 

as. 

o 

S'B 

o ■. 

PS. 

§.2 • 
S'3| 

O M 

jI-Bo 

' 


13 

14 

15 

16 

17 

IS 

19 

20 

21 

22 

23 



Acres. 

' ' 

Acres. 





Per cent. 





Godavari delta system 

« 

250,000 


118 

23 



16-63 

2,462 

3-68 

0-95 

40,584,600 

J^iBLuft li 

« 

650,000 


105 

••• 


0-06 

3,588 

4-40 

1-27 

23,429,593 

Fenneririver canals . 


266,383 


113 

34 



5'S3 

7,036 

4-01 

0-92 

795,376 

Enmool-Cnddaph Canal * 

t 

46,500 

«ss 

45 

14 

... 


1717 

27,784 

3-02 

2 80 

• SB 

Bnmr tank project 

• 

2,955 


6 

0 



44-30 

295 

2-55 

1-15 


Canvery delta system 


440,000 

•s« 

41 

157 

it-r 


11-41 

168 

4-01 

0-48 

24,'873.437 

Srivaikimtam oniont Bystem 

6,744 

««« 

63 

86 


... 

71-01 

(e) 169- 

4-58 

1-13 

157,146 

Ferirar project . 

BnahikiUya project . 

• 

• 

80,000 

40,000 

60,003 

17 

•sa 

8 

- 

... 

... 

31-40 

2-69 

(d) 

(d) 

COCO 

1-07 

1-05 

• s. 


* Caltivablo atea aotnmanded 800,000 acres, 
t Details ate given belotr. 

(a) This project was brought into operation in 1887-88. 

(b) „ „ in 1896-07. 

(e) „ , „ in 1892-03. • 

(d] The projects not having fnlly developed] these figures have not been filled in. 

(e) For million onbio feet rtored. 


. Colonel 
.W. Smart. 


V0L.1V. 





























fNDIA^ ’111RI6AT10N ttOMMisSIOS i 


Colonel ^'“rtber dovolopmont onUoipatod in Iho near futnro. 
A. W, Sm art, Qodavnri dolla Byslom — , Acres, Actca. 

In delta (soo ilr. Marsball's answoiv) . ' 100,000 
By pumping 160,000 


Total 


250,000 


Kislna delta system — 

Present ultimate area . . , 700,000 

Area irrigated in 1000*1001 (first crop) 600,000 

Pevciopmont anticipated when duly of 
•water is improved • . . . 110,000 

By stiil fuiibcr improvement in distri- 
butaries nnotber 00,000 acres may 
bo expected witbont reservoir . . 00,000 

With reservoir .... 400.000 
By pumping (Divi) .... 60,000 


Total, ICistka delta 


060,000 


Poriyar project— 

Ultimate area - , , , 

Area irrigated in 1000-01 (first crop) 
Tlio ttUimnto area is under 
• revision. 

The ExoouUvo Engineer, Modnia Divi- 
sion, states that by constructing a 
storage reservoir at ibofoot'of tbo 
bills at a cost of about 10 labbs of 
rupees, it will bo possible to irrigate 
on additional area of at least . . 


Acres. 

00,701 

100,168 


Aerbs. 


20,000 


It is possible tbo same result may bo arrived at by en- 
largement of tunnel. The whole question requires in- 
vestigation. 

Rnsbikulya project— ^ . Acres. Acres. 

Tbo project Las not y'ot 
fully developed. 

Ultimate area .... 120,000 
. Area irrigated in 1000-01 (first crop) . 80,204 


Ktslna reservoir.— li is impessiblo to say at present wlint 
may bo tbo areas irrigated in tlio upland taluks of the dis- 
Irlot from a reservoir. A sspnrnto note on tbo subject will 
be presented to tbo Oummission by Mr. Reid. 

_ . , . Acres. Acres. 

Fenner river canals system — 

Ultimate area . ^ . . . 106,885 

Area irrigated in 1000-1001 (first crop) 188,907 

— — — — 26,388 

Development anticipated . . . 40,000 

If Tungabhadni water brought into 
Ponner and stored . . . 200,000 

— — — 240,000 


Further dovolopmont antioipaied, say 40,000 

(Second crop anticipated 60,000.) 

Another storage reservoir is 
much wanted. 

Duly , — The improvement of duty is one that requires 
much more study than it lins yet received in Hudras. 
There is no question that in many orens a great deal more 
water is used for rice than is necessary. The oRccts of 
supersatumtion have not been suilieiently observed, and 
experiment os to the minimum quantities ol water required 
to give the best outturn should bo made tbo subject of 
experiment on Goverument model farms. 


Total . 206,888 

* Kurnool-Cuddapah Canal— 

Pinsont ultimate area (wot) . • 80,000 

Dargost area irrigated during tbo lost 
10 years (first crop) , , . 77,800 


Development anticipated, say . , 2,000 

Ohapad project .' . . . 6,00} 

Maidkur project .... 6,000 

Ukkaviipalii project • . . 600 

Yelgodo project .... 2,900 


If discharge of canal increased to 
2,000 oasecs, another • • 80,030 


Total . 46,600 

i^urhool-OuMayah Canal , — It is advisable that tliis 
canal and its distributaries sbonld be developed at an early 
date. For this it will bo necessary to increase the dis- 
charging capacity of the canal to, say, 2,600 cnsecs passing 
2,000 cnsecs at the Ulitakondah catting, where only 800 
CU 600 S can now pass. Even if the whole of the 2,000 cnsocs 
is not utilised in Cnddapah it will bo of great value in 
Nelloro by discharge over the Adyampalli aniout. 

Acres. Acres. 

Bamr tank project — . 

IiTigable area .... 6,798 

Area irrigated in 1900-01 (first crop) . 2,841 


Difforeneo . 2,836 

(It would be well to ascertain . ■ ■ 

if dry crop could be irrigated 
under this tank.) 

Acres. Acres. 

Cauvoiy delta system— 

Irrigable area (below Onuvery-Tennar 
Regulators) acres, 868,342. 

Largest area yet irrigated, 1891-1892, 
acres, 862,178. 

With improved distribution another 
.60,000 could be irrigated .. . 60.000 

With storage on Cauvery as proposed 800,000 
With storage on Bhavani (in Coimba- 
tore) . • . . . 90,000 


Total . 440,000 


.Srivaikuntam anient system — 

Present ultimate area . . . 27,798 

Area irrigated in 1900-01 (first crop) • 21,034 


Development anticipated 


6,744 


Fenner river canals system. — ^Dntyat present is 60 
acres ; may by caTOful management rise to 76 acres (vide 
answera by Mr. B. A. Srinivasa Aiyongar). 

Kistna delta system. — Duty at present 60 acres ; may 
rise to 90 acres or higher, provided all channels are properly 
designed and pouted and no nnnccessary high lands are 
irrigated (vide answers by Mr. Lacey). 

The Bxeentiro Engineer on spooial duty, Kislna, states 
V that the average duty of the whole system may perhaps be 
improved by degrees to 80 ; but it seems at present nnlikoly 
that it can DO taken mneh higher. Individual canals may 
have n slightly better duty, but not in any case oxcceding 
90 (vide answers by Mr. Howlcy). 

The greatest demand takes placo in July and August at 
time of transplantation. If areas are blocked out and 
supplied by rotation, tbo duty could be very much im- 
proved. 

Periyar yirqfeet.— Any statement as regards the duty 
must bo discounted by the fact that wo are not at present 
in a position to state definitely what we owe to the rainfall 
in itho irrigated area itself and in the catchment basin of 
the tanks within the irrigated area. Also nntil the season 
1899-1900, little or no regulation at Thekkady was possible. 

For 1903-01 the duty works out to 7*337 acres per 
million cubic feet stored. If roinfall is token into account, 

- the duty will become 6*6 aci-es per million cubic feet which 
is a low figure (vide answers by Mr. Keeling). 

JSxtensiun qf second-crop cultivation. Pinner river 
canafe.— Second-crop cnltivation may extend (vide 
answers by Mr. R. A. Srinivasa Aiyongar). Extent not 
given. 

Kistna delta system.— second wet-crop cnltivation 
in the delta. It is better not to encourage the same even 
if rcservoira ware oonstructod. Watering second dry crop 
may bo encouraged (vidennswois by Mr. Lacey). 

There is practically no second-crop cnltivation in tbo delta 
owing to tbo rapid decrease in the discharge of the river 
towards tbe end of tbo calendar year ; and witliont some 
form of storage work on tbe river, there does not seem to 
be any possibility of supplying water for second crop (vide 
BDSwors by Mr. Howley).. 

Periyar projeet, — The proportion of first crop to seflond 
crop will eventnaily be 2 to 1 (vide answers by Mr. 
Keeling). 

Cauvery delta. — When the dminage improvements are 
carried out the extent of second-crop cnltivation will rise to 
nearly ono-fiftb of the area under first crop. The Executive . 
Engineer considers that tbe question of the supply ot 
manure will olfeotually bar further extonsioa of second oroj? 
(vide answers by Mr. S. A. Subramsuia Aiyar), - , 

Second crop should not be encouraged at tbe. 
extending single crop in areas commanded and not now 
irrigated, that is, storage water sbonld not ■ be twed tor 
double crop where. large areas unirrigated can be still 
brought under in-igation. ' , . - ' iri.- 

In Tanjore, distribution has been maob neglectea. Ane 
distribution of miaor rivers should be gradually romoaelteo 
by the oonstrnction of rogalators, to keep , up the level ot 
water and by the rednotion of tbo number of heads to toe 
various teaches. 


• Cultivable atda commanded (said to be) 800,000 acres. 
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CIxjestV6m t:-— Statement shoxoin'g the surj^his dmhargcs of the Godavari fiiiver Dowlatshweeam 

Atsioot in millions of enliefcet. 




• . 

SooTS-vsat itonsoon. 



HOSTD-EXST SIOlTSOOir. 


Tex*. 

1 


July. 

August. 

Ecptcmticr, 

Total. 

Ootokor. 

KovouiboT. 

SccombOT. 

Total. 

1 

\ 

2 

3 

i 

e 

0 

7 

8 

0 

10 

1877 


62,449 

209,496 

452,928 

345,405 

1,160.278 

118,742 

55,243 

7,800 

181, 79C 

1878 

• 


676,310 

1.935,095 

1,043,378 

3,654,781 

510,332 

133,252 

49,117 

697,70] 

1879 


228,416 

603,717 

1,700,634 

1,118.604 

3,550,320 

578,251 

86,164 

13,224 

677,63J 

18SO 

• 

84,528 

869,396 

724,960 

952,190 

2,480,974 

363,978 

61,876 

40,654 

466,40S 

ISSl 


97,267 

833,620 

1.057,849 

781,317 

2,769.763 

482,878 

39,348 

7,599 

479,825 

1882 

• 

138,983 

1,233,180 

770,553 

1,387,505 

1,114,316 

1,789,973 

3,252,032 

268,218 

19,860 

16.296 

304,37^ 

1SS3 


130,683 

1,256,672 

4,514,733 

769,116 

143,796 

16,464 

929,405 

1884 


14,650 

1,143,198 

1,473,943 

1,746,218 

4,376.039 

629,025 

11,586 

10,920 

651,531 

1883 


918,180 

1,017,264 

1,128.538 

673,121 

3,737.103 

401,069 

43,654 

28,953 

472,67( 

1886 


165,027 

1,876,489 

1,189,662 

701,813 

3,434,991 

436,123 

144,605 

62.577 

6J2,20i 

1837 


169,832 

1,633.687 

1,7110,074. 

1,139,039 

4,641.532 

283,913 

106,219 

20,954 

411, 08( 

1888 

• 

12,387 

816,937 

922,865 

628,651 

2,280,840 

71,872 

34,290 

9,007 

116,16£ 

1889 

• 

27,470 

633,796 

lfG3/ 1252 

1,168,214 

3,466,731 

716,267 

107,123 

10,242 

832, 63S 

1890 


179,385 

1,208,903 

1,625,640 

1,046.678 

4,069,711 

436,283 

60,408 

2,753 

499,444 

1891 


437.499 

1,022,303 

1,527,610 

2.987,447 

gu8,986 



908,98( 

1892 


76,297 

664,197 

1,133,426 

1,770,133 

3,541,053 

387,800 

186,163 

6,368 

578,331 

1893 


827,824 

488,072 

1,404,497 

1.949,705 

4,170,093 

773,784 

269,000 

26,912 

1,089,691 

1894 


73,731 

916,180 

968,493 

1,452,542 

8,410,936 

4S:;.618 

225,592 


708, 21( 

1895 


205,711 

680,699 

1,607,980 

871,557 

8,266,847 

277.303 

40,394 


317,69! 

1896 


133,363 

689,031 

2.001,834 

490,295 

3)214)575 

23,600 



25,60( 

1897 


15,202 

208,229 

1,196,002 

1,202,418 

2,621,851 

666,059 

91,835 

3,164 

661,041 

1893 

• 

120,023 

879,102 

863,361 


2,527,790 

138,696 

30,883 

5,959 

176,631 

1899 

• 

19,673 

16,643 

123,836 

179,458 

338,430 

2,034 



2.03' 

1900 

• 

16,183 

468,194 

1,240,180 

1,197,478 

2,921,985 

338,186 

27,242 

6.896 

371,82 


Statement showing the surpl-as discharges oj the Sistna Biver at Bezwaba Anioot 

in millions of cubic feet. 


TiexB. 



EOUTS'-n'IlT ISOBSOOB. 



Koiib>exst uoBiooir. 



June. 



September 

Total. 

October, 

HoTembcr, 

Pcecxnber, 

Total. 

1 


a 




G 

7 

S 

e 

10 

1877 

• 

38,762 

70,858 

84,786 

95,124 

289,520 

101,663 

43,908 

23,918 

169,48! 

1878 

• 

1,718 

34,671 

168,230 

104,090 

808,709 

123,312 

35,269 

20;361 

177,94! 

1879 

• 

23,160 

98,365 

133,698 

76,158 

331,881 

40,222 

24,500 

16)433 

81,151 

1880 

• 

47,371 

667.778 

373.010 

375,765 

1,363,924 

278,269 

222,557 

147,601 

648.41! 

1881 

• 

26,228 

449,787 

621,081 

270.879 

1,377,873 

396,524 

23,499 

8,255 

428,27( 

1882 ■ 

• 

513,343 

1,063,341 

601,274 

■ 640,367 

2,818,325 

383,067 

226,683 

76,918 

686,501 

1883 

• 

177,941 

886,980 

644,428 

703,072 

2,312,421 

64,869 

138,457 

20;951 

214,26! 

1884 

• 

2,722 

498,043 

781,900 

682.716 

1,916,380 

412,916 

181,437 

69,403 

663,751 

1885 

• 

38,282 

63,659 

826,769 

566,203 

1,484,912 

689,985 

194,434 

222,137 

1,106,57( 

1886 

• 

240,756 

737,394 

776,514 

431,818 

2,186,482 

642,030 

251,237 

149,098 

1,042,381 

1887 

• 

272,771 

1,532,995 

781,922 

778,762 

3,356,420 

401.637 

212.063 

63,537 

677,23! 

1888 

• 

112,062 

1,619,440 

1,103.577 

48,388 

2,882,467 

292,900 

74,708 

36,250 

403,851 

1889 

• 

135,656 

'940,019 

925,237 

1,087,148 

3,038,060 

1,184,219 

127,053 

66,835 

1,378,101 

1890 

• 

- 108,901 

1,317,086 

1,491,193 

394,390 

8,311,369 

217,773 

118,034 

20,896 

356.70! 

1891 


23,458 

497,454 

1,251,962 

404,946 

2,177,820 

295,087 

15,166 


310,26! 

1892 

• 

260,659 

1,163,057 

997,190 

1,660,181 

4,071,087 

747, lb6 

643,985 

42,404 

1,483.67< 

1898 

• 

667,048 

717,104 

1,087,096 

833,699 

3,314,946 

737,318 

124,146 

21,748 

883,21! 

1894 

• 

160,310 

1,388,849 

697,1)08 

504,800 

2,760,967, 

262,518 

167,254 

22,760 

462,53! 

1895 

• 

10,163 

607,568 

827,071 

775,439 

2,120,231 

416,014 

109,183 

18,090 

«43,29! 

1B9b 

• 

203,202 

644,676 

1,291,895 

120,651 

2,260,414 

43,181 

16,008 

21,423 

80,61! 

1897 


161,235 

462,838 

890,833 

488,659 

2,003,565 

439,643 

28,031 


467.694 

1898 

• 

175,909 

541,259 

567,697 

438,213 

1,723,078 

333,480 

69,466 

11,772 

414,717 

1899 


80,370 

245,679 

103,653 

292,722 

73(),324 

16,622 

117 

16,739 

.•1900._. 

t 

- .64,898 
• 

733.070 

1,020,406 

-.222.702 

2,041,076 

140,568 

5,407 

... 

145,975 


• Colonel 
W. Smart. 































Colonel 
A.W. Smart. 


ikblAN lERIGAiioN COMMISSION: 


Siaimcnt shioing the surj)liis discharges of the Tangabhadra Eiver at Sonkesala Auim 

in millions of eulic feet. 


Tbab. 

Sou 

rn-WEBT vozrioov. 

HoiTn-MiT xevioov. 

Juno. 

Jnly. 

Augait. 

September. 

Total. 

October. 

Vorember. 

December. 

■ Total. 

1 

2 

3 

4 

S 

0 ■ 

7 

8 

« 

10 ■ 

1880 


. 128,643 

72,970 

39,873 

211,486 

66,026 

45,868 

14,134 

125.627 

1881 

7,680 

42,163 

01,882 

36,148 

177,863 

•33,439 

14,097 

2,070 

50.506 

1882 

63,364 

237,231 

33,040 

10,020 

3>14.5S4 

7,039 

5,363 


1^404 

1883 

9,736 

167,890 

121,624 

211,769 

610,910 

83,384 

41,694 

167,646 

200,723 

1884 • 

• •• 

66,737 

135,736 

88,083 

280.166 

47,871 

12,811 

2,253 

62,965 

1885 • 

28,548 

125,9.32 

162,180 

09,625 

880,2')5 

73,876 

482 


74)357 

1886 

72,789 

136,398 

123,480 

33^805 

416,622 

87,983 

37,410 

7 , 654 , 

130)o77 

1887 

69,687 

178,439 

87,873 

91,987 

417,986 

. 67,217 

49,367 

16,046 

131,630 

1888 

27,426 

200,291 

161,925 

50,606 

446,310 

28,766 

61,922 

7,330 

101,008 


43,061 

133,863 

136,427 

215,066 

528,42) 

166,587 

17,620 

8;713 

182)920 


17,C03 

115,038 

116,091 

28,860 

276..197 

33,079 

70.620 

8,712 

112)311 

1891 

12,081 

90,853 

97,217 

35,082 

233,236 

40,043 

11,2 5 

810 

62,057 

1892 

31,744 

173,861 

139,119 

123,870 

463,606 

62,671 

15,099 

7,269 

75,039 

1893 

39,837 

72,639 

82,661 

66,078 

251,115 

74,631 

16,552 

4,313 

94,496 

1894 

17,189 

63,455 

89,203 

20,352 

1119209 

26,726 

14,725 

1,181 

42,632 

1896 

31,641 

77,323 

10.3,914. 

39,413 

251,294 

60,271 

17,094 

3 616 

71,880 

1896 

46.376 

195,726 

326,670 

49,147 

617,925 

39,213 

30,354 

. 12,016 

81,612 

1897 

88,339 

93,993 

217,930 

169,237 

674,610 

101,733 

22,560 

10,198 

137,496 

1898 

46,440 

114,480 

14S.746 

120,930 


136,652 

66,707 

24,186 

237,645 

1899 

44,123 

98,421 

48,776 

110,007 


34,265 

8,661 

-*» 

43,926 


27,661 

285,394 

272.896 

90,084 

685,035 

58,451 

19,806 

12,093 

90,410 


Tangabhadia nirplas hat been dealt vilb la a loparate note— Appendix B. 


Sttttefuent showing the snrplns discharges of the Eenner Eiver at Nellobe Anictjt * 

in millions of aibiefeet. 


VslB. 


SouiH-wtn ixovioon. 

• 

- 

Koxnt-natr vovtooB. 


Jane. 

July. 

Angosta 

September 

Total, 

October. 

ZfoTcmber. 

December. 

Tdbl. 

1 

2 

S 

4 

6 

C 

7 

8 

9 

10 

1877 

1878 

1879 

1880 

1681 

1882 

1853 

1884 

1883 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 
.ls94 

1895 

1896 

1897 

1898 

1899 ' . 

1900 

7,416 

6 602 
15,629 
1,798 
696 
99 
3,841 

T,389 

7594 

’608 

572 

48 

• •• 

29,088 

6,667 

• •• 

• •• 

637 

2,242 

’7o89- 

‘7802 

'7886 

30V790 

11,456 

6,104 

’7i23 

’7671 

46)495 

43,318 
16,271 
i7055 
3,151 
26,020 
789 
16,324 
• 27,780 
16,924 
• •• 

12,521 

6,419 

1,229 

36,855 

1,823 

26.487 

'7782 
. 9.706 

191 

• •• 

429 

31,660 

60,945 

26,489 

24,161 

19,297 

20,965 

2,643 

1,870 

14.614 

*•« 

57,441 

m)758 

14,402 

76',912 

4,863 

33,293 

27,730 

953 

41,352 

30,552 

2],036 

38,896 

39,066 
136,131 
92,103 
42,230 
33,948 
24,852 
33,646 
2,159 
38,416 
27,730 
81 167 

76)165 

20,821 

1,229 

152,161 

18,141 

64,884 

27,730 

4,735 

53,788 

31,315 

21,055 

49,043 

50,803 

101,616 

13,171 

18,610 

20,882 

23,263 

53,820 

35,725 

30,749 

47,266 

36,080 

6,016 

101.473 

21,458 

3,002 

77,165 

39,293 

29,843 

57,441 

2'7i79 

12,061 

2.968 

11,782 

42,703 

38,461 

30,474 

61,896 

22,933 

42,361 

67,231 

83,873 

33,994 

30,611 

66,309 

45,564 

14,770 

20,417 

31,106 

79,048 

61,776 

17,006 

8,698 

37)853 

7,478 

562 

7,221 

34)663 
1,671 
60,632 
26,779 
42,704 
32,619 
■ 1,526 
39,489 
7,330 
3,811 
381 

«9t 

667 

4,192 

'i)216 

16)471 

"’143 

. • 

94,078 
147,288 
' 43,645 
105,163 
45,486 
116,159 
146,830 
162,302 
97,362 
79,402 
141,884 
68,959 
120,054 
42,256 
3,002 
108,933 
122.533 
91,619 
74,447 
9,814 
22,179 
66,385 
10,446 
11,925 



































SELECTED EVIDEKCE. 


185 


Staieneni thoich^ the tHTphs dtschari^et 0/ ihcTaXtiX Eiver of PiWB Aeicot in millions pf ciihie 

feet. 








Eorrit'itist leostcosr. 



KotTit.sux Morsoos. 




Ypit. 



a 

Jnij. 


Srpicmbtr. 

g 

October. 

Kortntbrr. 

December. 

Total. 



1 



2 

3 

4 

t 

B 


8 

0 

10 

1 S 7 £> 


• » 


• 



• •• 

• •• 

•tt 

• •• 




ISSO 




• 

••• 


• •• 

• • • 



■ 457 

267 

724 

IPSl 



« 




2 o 6 

C 22 

878 

9,767 

2,839 


12,646 

1 SS 2 


• • 


• 

••• 

• • k 

G 3 


65 

• •• 


21,657 

39,539 

16 S 3 


• • 




a«» 



• ••• 

S, 8 G 1 

2 . 1,612 

9,039 

37,512 

ISM 


• • 


• 

«*• 




•«« 

8,030 

7,846 

30,341 

41,217 

ISSo 


• • 

• 




••• 

• •• 


• •• 

1,786 

761 

2,510 

ISSC 


• • 



C 9 S 

790 

1,991 

1,773 

6,252 

C 53 

1,933 

... 

2,586 

issr 



• 




• •• 

••• 

• •• 

324 

5,545 

10,560 

16,429 

ISSS 


• » 





Stl 

32 G 

570 

721 

21,371 

131 

25,223 

iss? 


• « 

• 


89 

... 

9 S 9 

1,721 

2,802 

27 ,-lSO 



27.430 

1 S !?0 


• • 

« 

. 

• •• 

■i 

17 

G 17 

5 S 3 

115 

3,607 


3,722 

1 S 91 





• •• 





1,738 


... 

1,738 

1 SP 2 


• 



• • • 

237 

1,207 

I.SIS 

2 , 7 C 2 

•182 

... 

• •• 

482 

1 S 93 


« • 

• 



• •• 


••• 

• •• 

• •• 


• •• 

6,056 

IM'l 


• • 

• 

• 

• •• 





• •• 

• •• 

• •• 

... 

1 S 1)3 


• • 

• 


• •• 



• a* 

• •• 

• •• 

• •• 

257 

257 

ISP 15 


• • 


• 

• •• 



• •• 

• •• 


• f • 

• •• 

... 

ISO" 


• • 

• 

« 

• •• 



3 , 4 S 2 

3,182 

C ,052 



6,032 

1 S 95 


• • 

• 

• 

• •• 



94 

94 

• •• 

19,967 

11,533 

31,500 



• 

• 

• 





••• 


• •• 


• • 

1900 


• « 

« 

• 

• ti 

HI 



• •• 

• •• 

• •• 




Stater.cr,t thoteititj the tiiTphtt diteharpei of the Ponniar Eivcr of Tirukkoyilub Anicct in ir.tlltont 

0 / tnlte feet. 


Tmx. 

Fot-tB.mrr itosteos. 

XotTS.itrr voFioer. 


Jolr. 

.\ei:c«t. 

Sert.nber. 

TclaL 

October. 

XoTtaber. 

December. 

Total. 

1 

: 

3 

4 

t 

e 

7 

6 

9 

10 

ISM 

• 





14.5 

8 

651 

78 

SS2 

9,0W 

16,519 

80,932 

56,545 

1SS5 

« 







... 

453 

453 

12,499 

1,657 

2,.4S4 

16,640 

ISS6 






2.026 

1.829 


5 , 01 s 

12,1176 

1,3-JO 

6,798 

459 

7.617 

1SS7 

• 





1,023 

529 

Biiirti 

1632 

f.,2i;4 

17,653 

19,162 

8,531 

45.336 

ISSS 

* 






**r 

^Hk; iI 

1.979 

2,305 

3,681 

22,103 

6,594 

32,686 

1S«9. 

• 






661 

BIT : ■ 

7,S61 

9,603 

11,533 

293 

212 

12.033 

1S90 

• 





258 

196 

1,694 

2,699 

5.147 

2,212 

6.701 

aa» 

8,913 

JS91 

t 






• •• 


aa. 


3,584 

1,754 

246 

0,584 

1892 

• 





194 

2.096 

3,852 

511 

6.563 

999 

aaa 

#a^ 

999 

1S93 

* 





931 

1,382 

414 

•a* 

2,727 

2,478 

10,421 

400 

13,299 

1894 

• 






766 

3,526 

2,855 

7,147 

4,484 

4,568 

55 

9,107 

1893 

• 





156 


4G7 

8,216 

8,779 

14,621 

8,453 

1,307 

24,381 

1S9C 

• 





19 

• ao 

••• 

3,311 


1,217 

1,872 

4,762 

7,831 

189" 

• 





138 


3,026 

16,539 

19.703 

16,957 


13 

17,079 

1S9S 

• 








214 

214 

■4,585 

38,779 

13,382 

56,746 

1899 

• 








5,791 


1,111 


aaa 

1,111 

1900 

• 





• •• 

1,323 

78 

3,385 

4,766 

2,119 

28 

aaa 

2,147 


JTrf/.oFigaris not BTathble lot prior to ]$3I. 
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INDIAN IDBIGAHON: COMMISSION: 


Colonel Statement ehmoing tie snrplwi discharges of the Vellar Biver dt Bhatiatopb An'icut in / 

A, W. Smart. cniic feet. m*none oj 


Teas. 

■1 

Samn.wssT uoircooir. 

KoBTB.EAei voirgooir. 

H 

Jnly. 

Auguit. 

September. 

Total. 


NoTcmbcr. 

December. 

Total. 

. } 

1 

HI 

■ 3 

4 

6 

0 

B 

IB 

tmm 

10 

1879 ..... 

1880 

1881 . . . . . 

1882 ... . . 

1883 

1884 ..... 

1885 

1886 

1887 * . . . . • 

J8SB 

1889 ..... 

1890 

1891 

1892 .... 

1893 

1894 

1896 ..... 

1896 

1897 ..... 

1898 ..... 

1899 

1900 • - • . . . 

157 

• •• 

"ii7 

« 

290 

830 

* 

606 

481 

*799 

109 

"786 

"243 

128 

20 

• •• 

• •• ' 

251- 

10,783 

• •• 

’’338 - 

67 

• •e 

181 

« 

298. 

105 
8,005 

42 

710 

106 

•to 

6 

42 

68 
921 

640. 

2,673- 

606 

5,592 

2,328- 

’ 107 " 

* 

1,602 

1,577 

1,889 

1,55.3 

2 , ’329 

964 

1,248 

3 , 10 s. 

94 

163. 

278 

••• 

260 

8 , 021 . 

1,036. 
2,221. 
2,868 . 
629. 
4a, 
2.268 
. # 

746 

2,676.. 

2,848 

929 

679. 

12 

817 

851 

14,826 

5,718 

8,084 

610. 

786 

3,077. 

14,501. 

3,609 

2,727. 

8,916 

8,014. 

335 

3,376 

3^047 . 
4,838 
12,332 
3,323 
688. 
3,031 
2,762. 
2,009 
18,177 
6,945 
8,267 
bSO. 
844'. 
4,609. 

2,762 

8.697 

2,461 

1,268 

7.9SO 

726 

l’,’216 
4,329 
4,968 
2,9c 6 
6,889 
1,9(6 
7,263 
342 
26,819 
3,036 
9,338 
4,113 
1,903 
948 

868 

32,024 

2,721 

11,916 

16,211 

33,434 

V ••• • 

2^437 

9,780 

8V969 

2,464 

29, ’263 
2,976 
14,344 
6,706 
1,206 
33,988 
185 
884 

13.807 

1,073 

2,149 

2,472 

38,866 

13,974 
■ 9,403 
788 

i’,’689 

8, ’736 
619, 
14,789^ 
11,616 
. 3 . 

976. 

696. 

1,447. 

3,620 
64,628 
- 6,266 
16,323 
26,618 
68,026 

tee 

37,627 

23,612 

6,756 

11,926 

10,442 

1,906 

45,262 

3,937 

66,962 

21,267 

10,647 

39,077 

2,684 

3,279 


* SiBchargD not glvoB In the dlegnms. 


The three great rivers of this Fresidenoy ore the Godavari, 
Eistna, and Canvery. The snrplue available for storagejin all 
these is very great, espeoially, so in the Godavari and Eiatna. 

Godavari . — The possibility of extending irrigation in the 
delta proper, under the Godavari anient, is not very great. 
It is said that another 100,000. acres may be eventually 
brought under irrigation. It is in tbe'upland talnhs, n’hioh 
occasionally suffer from drought, that part of the great 
surplus available may be utilised. Two p.umping echemes 
on a large scale have been proposed to irrigate 160,000 acres 
on either side of the river above the anient tvorlis. OtW 
smaller pumping installations will probably also be found 
possible higher up the river. An investigation of the upper 
basins of the branches of the river will no doubt bring tolighi 
sites for storage reservoirs of which we at present hnow litGs 
or nothing. The area cultivated in the upland taluks was in 
1898-99 acres against acres arable. 1 am not in a 
position to say anything definite about the Dninagadiem, 
Upper Godavari works, but trust that some use may be found 
for them and they need not be abandoned. They cost 70 
lakhs. 

Kistna . — The suiplus available for storage on the Tonga- 
bhadra, a branoh of the Eistna, has^ been dealt with in a 
separate note.f' Deducting 100,000 millions cubic feet as the 
surplus that may be utilised by storage on that river, we have 
still nn enormous surplus available in the Kistna below the 
junction of the Tungabbndra. It is improbable that more 
than 800, UOO acres can bo irrigated in the dejta proper with- 
out storage. To increase the area of irrigation in the delta 
beyond this figure and to give protective irrigation to the 
upland taluks, the oonstrnction of a largo reservoir, most 
probably on the main river, must be made the subject of 
investigation. Mr. Beid has been recently occupied on a 
reconnaissance of the river above the Bezwada anient and 
will submit a note amplifying or correcting his previous note 
printed in Mr. Clerk’s report— see page 6. In my opinion 
if a reservoir is funnd feasible, and 1 see no reason a^inst it, 
the stored water should be utiTiscd in the upper taluks and 
not in the delta proper (save at the end of ' the season) to 
irrigate dry crop. It would appear from a demi-ofiicial letter 
received from Mr. Beid that he anticipates that the area 
commanded will be nearly 1,000,009 acres in_ the taluks of 
Scitenapalle, Guntur, Norosaraopet, and possibly the lower 
part of •Yinnkonda, The amount of silt carried by the river 
is a great deal more than in the case of the Cautery and the 
flood and total yearly discharges are greater, but a reference 
to the statement of surplus discharge at the Bezwada aniont 
shows that the reservoir may he left practically empty till 
September and be filled during that month . and October of 
each year. If this is found feasible, the silt objection will he 


fully met. The quantity that should he stored will depend 
on the onitivated area commanded and requiring irrigation ; 
the quantity may be from 40,000 to 60,000 millions oubio 
feet. The area cultivated in the upland taluks amonnis to 
acres, and (be arable area to acres. 

Cauvery.—fUho utilisation of the Canveiy surplus has 
been dealt with in a separate note, see page 25 of Mr. 
Clerk's report. 

The following is an oxiraot from a further note on the 
Cauveiy-Bhavaui discussion just placed before Govern- 
ment : — \ 

“4. The eventual deoision to be arrived at is of g.-reat 
import and any wrong decision now will have ftr-reachiing 
consequences. T 

”6. The following is a summary of what is claimed nor 
the two reservoirs : — \ 

Bhavani reservoir. — Partial proieotion to the old 
irrigation ; some increase of double crop, and 90,000 acres 
new wet cnlliTation on the border of the delta, principally 
in Monnargudi taluk where protection against drought ' is 
hardly required. 

Canverg reseroofr.— Full protection to the old irriga- 
tion ; Boino increase of double crop, and 90,000 acres new 
wet coltivalion on the border of the delta, principallj In 
Mannargudi taluk where protection against drought is - 
hardly required ; in addition 140,000 acres new wet culti- 
vation, priocipally in Fatnkkottai taluk which badly needs 

S roteotion against drought. If, as bns been suggested to 
[r, Highaiu and will be placed formally before the Com- 
mission, the capacity of the reseivoir is increased from 
80,000 to 40,000 millions oubio feet, an additional area may 
be irrigated in lower Salem and possibly in Coimbatore, 
both of which need protection against drought. 

" 6. The following is a summary of what may be accom- 
plished if reservoirs on the two rivers are constructed and 
the irrigation nndbr them oonfinod to the legitimate sphere . 
of each : — . • ... 

Bhavani reservoir. — 100,000 acres in Coimbatore which 
badly needs protection from drought. ' - . ‘ 

Canverg reservoir. — ^As before. - - - ■ 

“7. It seems to me that the eventual question for 
Government to decide is whether it is better (wbra the . silt - 
objection has been finally met and overpome) to build a reser- 
voir on the Bhavani which will afford a mioimnm protection 
against drought to the exclusion of the Canvery, or whether 
the Canvery reservoir sbonld be oonstruolcd to do all that 
the Bbavam reservoir- can do and iu addition protect a large 
area of countiy from drought. 


f Tide Appendix B 











SEIiKCTED EVIDENCE. 


'* 8. If tho latter scliomo is ndniitcd, tticro is (ho ndditionsl 
fldraningo ilint tlio iUinvani irilt still bo nrailnblo to iwr* 
form its Icfiitiinatc function of the protection to the district 
throngh which it flows. 

"fl. It may bo said flint if bntli may bo nltimntply con* 
sluolcd, liicic i.s no rcnsun why tho lifmr.rni should noi bo 
nt i-iice constructed for Tnnjttro nnd nftcrwnids transferred 
for use in t'oiml'.iloro when the Cnnvery work 1ms been 
made. Unfortunafoly it is pfob.'vble ihnl n reservoir for 
Coimbatoro should bo higher up tho valley to bring the 
w.iter on to the Coimbatoro plain. In any c.iso mob a 
Large reservoir would not be required." 

JUinor river*. 

The rivers of the second order are the Penner, Pnlar, 
Ponniar, nnd Vcllnr. IVithoiit'storago, on nrcount of their 
capricious nature, tlierc is no possibility of any great in- 
crease of irrigation by direct supply. 

Te»mr . — As staled in my note on tlie Ttingnblindtn, 
tiic rps*ibililirs of irrigation in Ncllore, Annntapur, nnd 
Cuddaph will bo very greatly improved by bringing in 
Tunpnbhndra water in adequate qa.anilly. The basin of 
this river pd its tribntarb's must lie fnlty invcslignleii for 
t'.iilnl’le sites for rc'crvnirs. In Nellnrc the area of new 
iirigation that may be commanded on lioth sides of tbe 
liver, if the nnient (or roseivoir) is Ircated at .‘Jomnsiia, will 
Iki nc.ar1y 200, CtO acres. If it is found fc.asiblc to place tlie 
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anient liiglior up llio river nnd to tnico a channel on tho 
south .side tlirougli n gap in tlio hills running nofth nnd , ^ ^ 
couth, tho nrca oommanded will bo considerably inorcasod. 

Polar . — Tlio irrigation under this rivor is most un- 
certain nnd is not in n satiafnclory slnte. Tlio largo in- 
crease in the number of snpplomontnl wells proves this. 

Sir Aithur Cotton proposed tniit Tiingnbbadrn wntor, by 
storage in one of the branches, slioiild bo brought through 
Mysore territory iiito tho basin of tho Pnbir ; whether this 
proposal is feasiblo mid, if feasiblo, what tho cost would be, 

IS unknown. 

Ponnmiv— Some recent investigation would lead to tho 
belief llml n storage reservoir may bo built above tbo Tinik- 
koyilur anicut for irrigation in tho Timvnnnninnlni taluk 
of South Aicol. I Is capacity may possibly bo from 6,000 
to 10,000 millions onbio feet ; in order, liowover, not to in- 
ferfcrc with inigation rights nnder tho channels token off 
tlio river below the anient a second and lower anient will be 
found ueei-.ss.'iry. 

7'ellar . — Tory little is known oE tbo upper basin oE 
this river, especially where it passes through tho Tricliino- 
polv taluk. Tho recent improvement oE tho lower anient 
on tho Coleroon gives the power of greatly increasing tlie 
supply of tho river at tho Shatintopo anient by filling nnd 
passing water through the Veernnam tank. This fact will ' 
have to be tonsidcrod wbcu investigation is talicn up. 


(ll7i;.*i7ioN ‘l.—Stafitaeni shotrhtg Oie irrigalton capacity in each distriel of minor works for wkteh 
Capital and Jterenue Jeecvttis are kept) liaWify of these works to fail in seasons of drought, aterage 
gross rfcattte attd cost of maintenance per acre irrigated. 







IsASOlin AtCA 
stsiamn. 

or 

o^ovortT. 

Ansiov rojt ms Mr 
ttn tsAts. 



DUlrlctr, 


Juijranrj! 

c»l'»'lljr. 

Yw. 

Arres. 

Tear. 

Acres. 

Gmh 

revenoo 

por 

acre 

Inlfalcd. 

VTorllnff 

expcncei 

per 

ncro 

irrigated. 

Ganjam minor rirrrs . 


G.nijain . 


61,600 

1900-01 

69,921 

1890-07 

53,234 

Bs. 

221 

I?s. 

086 

3i uni torn project 

• 

Kistna • 

• 

4:il 

iso8-no 

2,023 

1899.0J 

878 

‘l-OO 

2-.13 

IJondnpad t.ank . 

• 

Do. 

• 

BFiSni 

1900-01 

126 

*•» 


3-68 

4-37 

Cumbnm (nnk . • 

• 

Kiirneol , 

« 

Kn u ii 

1898-09 

6,688 

1809-00 

4,2-10 

000 

062 

Ssgilcru project . 

• 

Cnddnpaii . 

« 

BhH % iI 

1S9S-99 

4,290 

1899-01) 

3,686 

64,231 

3-95 

1-04 

i’aiar anient . . 

• 

NorUi ArcGi nnd 

4C,20G 

1898-99 

71.682 

1900-01 

3-07 

1-00 

I’oincr do. . . 

• 

Cliingleput. 
North Arcot 


20.2P1 

189S-D9 


1900-01 

12,280 

404 


Cbevar do. , 

• 

Do. 


10.771 

1898-99 

21,279 

1801-92 

16,087 

4-19 

120 

Tiindapnllt channel • 

• 

Coimbatore 


13,738 

1890-97 

14,523 

1895-00 

13,030 

7-49 

0-69 

Arkenkotfa do. 

• 

Do. 


4,118 

1900 01 

4,233 

I89.1-9S 

8,909 

0-89 

0-87 

Kiilingarovcn do. 

• 

Do. 



1900 01 

11 , .too 

1895-90 

11,181 

11-08 

0-S8 

Chcmbrambalotm tank 

« 

Cliingleput 


18,014 

189S-99 

12,641 

1891-92 

0,254 

3-61 


Madras water-supply . 

• 

Do. 


7,407 

ISOS-OO- 

7,197 

1891-92 

0,441 

6-25 


Vallur anicut . • 

• ' 

Do. 


0,182 

lSOS-99 

4,457 

1891-92 

3,892 

1-98 

020 

Pelaiidorni anient . 

• 

South Arcot 


0,046 

1890-00 

Pi8odi 

1891-93 

7,620 

8-72 

1-77 

Vriddhaclialam anicut . 

■ 

Do. 


4,491 

1898-99 

0,692 

1891-93 

6,724 

8-91 

1-18 

Mclinmaltur do. • 


Do. 


2,724 

1897-98 

3,910 

1891-93 

2,698 

4-28 

2-39 

Sb.itiatopc do. . 

• 

Do. 


26,001 

1897-98 

28,983 

1900-01 

20,330 

4-35 

0-67 

Tlrukkoyiliir do. . 

• 

Do. 


27,087 

1803-04 

23,182 

1899-00 

21,207 

4-00 

0-81 

Lower Colcrcon do. . 

• 

( Do. . 

1 Tanjoro . 

j 

72,011 

1897-98 

107,283 


94,216 

4-09 

G-40 

Morodnr do. . 

• 

Tinncvelly 

• 

17,920 

1900-01 

17,230 

1893-03 

14,829 

10-84 

102 


Xtl 


Flgnrci nnder irilgaltng eapaeUr (alien from AdmInlatraUon Boparl ore not worth mnih. 


TVo have often so much diflloully in getting funds for 
tbeso minor projects that it would bo ad visablo to construct 
come at least of them nnder loan funds. 

Tho following slntcrocnt (o) gives tho projects for now 
works under class II works nt present contcmplntod. State- 
ment (6) sums np tbo possihilitics oE extension oE irrigation 
in each distriet as known at present under questions 2, 3, 


and 4. It should not bo taken as indicating the limit, ns, 
no doubt, investigation will bring to light further possibi- 
lities. IE Tun^bliadra surplus is brought into the 
Ponninr, irrigntion of a largo area .oE dry crop in tbs 
districts of. Anantapnr and Cuddnpah will become possible. 
What this area may bo must bo ascertained by investigation ; 
Ibo area that may bo commanded is nt present unknown. 
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IKDIAN lltRIOATIOS COMMISSION ! 


(n) hl't of projects fur new wcrh mder C/ass 11 HHnor V'orh and A'avt^alion for which 
Capital and Itcocnue Accounts are hepl " examined and under contemplation. 



1 Kislim • 


1 Ganjam 


3 Godavari 


4 1 Kistno . 


Kamo ot notk. 

rrobitita 
Mnoiint of 
estimate. 

J'/atisMe 

sjskat. 

PrekaUe 
tncrrat.i of 
rcTciiiis, 

Projects examined. 

R!«. 

Acres. 

Ri. 

Jangiimnlicswnrapiiratii tank 

77,205 

EDO 

2,480 

project- 




Doddalaragn project . - 

• •• 

3,600 


Atmakur project 

88,100 

1,700 

■ 

0,800 

ITnjipnrnm project 

3,01,000 

2,000 

0,183 

.Mneharnram-Mopad reservoir . 

6,20,000 

4.0 0 

17,400 

Ponnalnr tank projeot , . 

1,64,005 

1,000 


Restoring Yomr tank . . 

48.400 

1,23C 

8,448 

Tliokapnili project . - 

6,82,000 

6,000 

24,800 

Hindnpnr project , . . 

Frojeets partly investigated 

2,00,000 

vt» 

• •a 

and not yet taken tip. 

. 



Minor projects 

... 

60,000 


Constructing an nniont across 

2,60.000 

le.O'.o 

’ 80,5CO 

Nagikvalli river. 




Reservoir on a largo stren-n 
which passes <Tnni in tho 
Godavari district but drains 
tho Eonthorn portion of tho 
Yisagapatam district. 




Irrigation in tho RekapnUi taluk 
from tho Savor! or iis tiibu- 
taries. 

• •• 

14,000 

•'•a 

Frojaot for utilizing tho surplus 
of the Saver! and the Godavari. 

• •• 

• «« 

aa» 

Projeot for a resorroii' on tho 
Yellcru. 


... 

• aa 

Mahadovapuram tank in Bha- 


2,0C0 

9,000 

draohalam talnk. 



Gnndlakamma reservoir projeot 

13,79,000 

20,030 

1,22,600 

frough estimate). 




lihrngahanda tank projeot . . 

96,200 

1,600 

■ ... 



Sanctioned in G. 0,, No. 1077- 
J., dated 22nd December 
1000. A net rotnm of .1'21 
per cent, on liid total direct 
nnd indirect ebargos it onti- 
cipnted. 

EitimAles arc eabl to be 
under preparation in the 
oITtcc of the Exccutivo £n- 
uincor, Kietna Norlhom 
Division. It ie estimated to 
givo n rotnm ot llfl per 
cent, on total capital ootlajr. 

Eatitnnic is nndcr check in 
tlio office of the Chief En- 
gineer for Irrigation. 

Sanctioned in G. 0., No. S7o- 
I., dated 3rd Maj 1001. A 
rcfim of 8 per cent, on tlie 
Intnl ontlny is anticipated. 

Katimnto nndcr acrntinj in 
the office of the Chief En- 
gineer for Irrigation. A 
return of 2.) iwr cent, on the 
total capital outlaj is anti- 
cipnfod. 

Anticipated return is 2*27 per 
cent. Sanctioned in 6. 0-t 
No. C09-I.f dated 20th Jnlv 
1050. 

Estimate nndcr check in the 
office of the Chief Engineer 
for Irrigation. 

Estimate with Assistant Chief 
Engineer for irrigatioot 
Tank Itcsto^tion Scheme. 
A trench is being excavated 
otsito of dajn to ascertain < 
the nature oil the rock. 

Estimate andol-jiroparation. 


A return of 34 per cent, on 
the capital cost is antioi-. 

''piitcd. 

The"S,^ccijd • Superintending 
Engineer states that there 
are possibilities for the con- 
structiun of reservoirs and 
that tlie project sbonld be 
investigated. 

The Superintending Engineer 
'on spcciol duty states that 
the project is. worth inves- 
tigating. 


Tho Special SupetintondiOg 
'Engineer states that an es- 
timate is under preparation. 
A return of 6f per cent, is 
anticipated. PreliminoiT 
estimates made. Channels 
hnv 0 _ to- bo realigned, Es- 
timates' for dnm have to be 
recast ■ ond details worked' 
out. , ' . . 

A return of 4'6 per cent, -is' 
oxpeoted on the estimated 
■ .exponditnre. •• 










8er lal KoJ 


SfilifiCltED evidence. 


(a) List of projects for new tcorics under “ Class If Minor Works and Navigation for which Capital Colonel 
and Seveniie Accounts are kept^* examined and under contemplation — contd. ' A,W Smart. 


Ifamo at ^rork. . 


. Prot>“Wa PmhiiWn Probablo 

amoimt ot iucrcaeo of 

ostifliata. ayoKai. revcnne. 


Projects partlv investigated 
and not get taken u^— contd. 

^ Eistna . . . Melavagn project . 


Nellcre . 


Q Guddapah 


g Anantapur 


. . Melavagn project . . . 2,00,000 2,500 

• Beserroir near Mailnreram . 6,o0i) 

Mopad reservoir . • . 5,93,000 8,000 

Supply channel to Eavali tank . .»• 6,000 

Gandipalem project . . *2,00,000 6,OCO 


Makerru reservoir . . 


Reservoirs on the Eandalern . 

Beeervoir on the Norella Vegu 
near Cherlopalli. 

Supply ohandel to Anama 
samndram and Anantasaga 
ram tanks. 

Beserroir on the Eollern 

Eondapi tank 

Fongalnr Janakavaram project 

I'anngodn project . 

Yemnla tank . 


'Vompalli tank . . 

Kanchalamma tank . « 

Itodn project .... 
Dorigmln project . . . 

jr Enrnool • Eindri project . • • 

g Bellary ■ Eolnr tank .... 

Gnndabommanahalli project • 
lyenhalli project . • 

Proposed site for a tank on ' the 
Chinna Hagari at Hagari 
Bommanahalli. 

Proposed site for a tank on a 
stream near Hadagalli. 

g Anantapur . Boddam project . 

Restoring and improving the 
Yellanur tank trith a pro- 
posed. supply ohannel from 
the Chitrnvati. 

Reservoir between Togarknnta 
and Banookota. 

A tank in Heravali minor basin, 
Upper Pennet river basin. 

10' Chinglepnt . Project for improving the sup- 
ply Qttramernr and Eda- 
muchi tank. 

Enlarging Madnrantakam tank 

11 South A 1 cot ■ Tolndnr anient project . . 

' Pakambadi anicut project 
Culroycn Hills reservoir . 
Reservoir near Kallakurclii 
Reservoir on Ponniar and second 
anient below Tirnkkoyilur. 

12 Salein . . Krishnagiri reservoir 


62,690 


1,38,000 

88i000 


73,300 

1,00,COO 

50,000 


1.25.000 

1.75.000 


10' Chinglepnt 


11 South Aicot 


20,000 

4,500 

700 

1,000 

464 


!'! 1 30,001 

.'annn, 


16,00,000 15,000 


Vaniar project ... , 

To 9 ,ut a supply ohannel to the .« 
Badatalab tank. 

Gudumalai reservoir . . 14 70,600 


6,00,000 6,000 33.800 

70,000 600 3,600 

3,08,320 6,000 


It is stated to be a- promising 
project. 

A promising project. 

A retnfn of 8‘75 per cent, is 
anticipated. 

• Preliminary estimate. The 
Special Superintending En- 
gineer states that the pro- 
ject is a good one. 

The Special Superintending 
Erngimmit inpmto ttuA \hSs 
is an excellent and a very 
promising prcyect. 


Expected to pay a return of 
per cent, on outlay. 
Sanctioned in 6. 0., No. 
761-I., dated 4th October 
1901. 


Will yield an annual return 
of Bs. 24,000. . 


... I 


Require investigation. 


13 Coimbatore . Amaravati reservoir 


6,60,000 18,800 


'75,000 I The return would be Bs. 5 per 
I acre and would be less than 
1 3 per cent. 


... The return would be 4'4 per 
cent, on the outlay. 

60,000 - The return would_ be 3 9 per 
cent, on the capital ontlsy. 
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(li) TAst of iirojecU for new worh wuhr » Clms 11. Minor ll'orh and navigation for w Jiie/i Canihl 
and Jievenue Ace ntnts are .hpt " examined ’and tinder contemplation — uoncld. 


Serial No. 

DIeirlot. 

Nemo of work, ‘ 

PrilaiMe 
amntmi <i( 
rallmaU), 

rralialil* 

Ajaket. 

Probable 
Inorcaae of 
rertn'io. 



]?rojeel» parltu invoHaaUd 


* 




attd not yti iahon i/^i— concld. 





Coimbaloro — 

Miithilculam piojcot . . 

18, 00, COO 

«,000 



eonld. 

»■ 






Walnyar projoct 

1 

1 

• •• 

• •t 




Rcaorvoirs on tho Allvar and 






Uppar. 




14 

Tricliiiiopoly . 

Rosorvoir noiosa (ho Kulittalni 


1,000 




Kntuvari. 






Supply oiiannol £rotn tho Agun- 


3,000 

too 



da Canvory. 






Jviidurni projoct . . . 

»«• 

• •• 

tot 



Ladapuram proj 'ct . . 

• •• 

• •• 

••• 



A cliaiinol £rom tho Caitvrry . 

• •• 


• ••• 



Ponnoti project . . 


C0.r00 

• •• 

16 

Madura . 

Forandalar project 

13,0), 000 

20, CO) 

too 

16 

Tinnov'olly 

Irri/jntion from Vipar . 

*•« 




‘ 

llo. from Nainlilar . 

1,87,000 

2.000 

10,000 



Roformiiif; Sivalapcri and 


400 

• •• 



I’lirnkraraapandinn tank*. 





llLKXItf, 


Tlio project in, liorrcvcr, Inrgr-lj 
dependent on tlio deeiiior 
which ia to bo nrtired al 
with rcRnrd to the DlinTon 
rcaerroir. If it ia dcridec 
to iitiliiic that rreerroir t( 
Bn|ij)Icmotit tho aitpply (( 
Tanjorc, tho Muthikulan 
schomo should bs abandoned 


Tho schomo is liholj to rctnrr 
a rcrenuo that woold corei 
tiic intcTcit on the capita; 
ontlay. 




(b) Statement showing the anticipated extension of irrigation in each district. 


Serial 

No. 

put riot. 

Ntsio of proleot. 

rrobabte 
ntra.I'in of 
irrleailon. 

Total nteniloa 
in each 
' dUtrlet, 

BiJIXSH. 

1 

Ganjani • ^ 

Rnsliikulya project • . . < 

Minor projects , . . . . 

• 

• 

Acres. 

40.000 

60.000 

Acies. 

00,003 

16,000 

266,030 

679,470 


2 

Vizagapntnm • ^ 

Anient across Nagavalii river ... 

Reservoir one iar^o stream draining the southern 
portion of tho district. 

16,000 
Not known. 

- 

3 

Godavari •* 

L 

Irrigation in tho Rokapailo tnlok • • . 

Pi'ojeot for utilizing the surplus of the Savor! 
and the Godnvari. 

Project for a reservoir on the YoIIora 

By pniiipiiig 

In delta ...... . 

Mahadovaparam tank in Bhadrachaiam taluk . 



' 4 

Kfslna * - 

Jangnmaheswarapnram project 
Gnndlakamma reservoir project . 
Bhnigabauda tank project • . 

Boddnlavagn project . . . 

Mrllnrngn project . . • 

Atmakdru project _ . • . 

Divi pumping project , . 

(With reservoir) Kistna 

Delta (by improvement of duty, etc.) 

• 

• 

t 

0 

• 

• 

• 

• 

800 

20,000 

1,600 

3.600 

2.600 
1,170 

60.000 

400.000 

200.000 

Sanctioned in 
G* 0., No. 
1077-1.. dated 
22nd Decem- 
ber 19C0. 

r> 

Nellore 

Reservoir near Mailavoram (Pallikonda 
voir). 

Hajipnram project . . . 

Makerru project . 

Mopad reservoir project 
Miiohaveram-Mopad reservoir . 

Supply ehannol to ITarali tank 
Gandipaiem tank projeot 
Anamasamndram tank < 

Anantasagaram tank . . 

Site on. tho Noralla Vagn near Cberlopall 
Rohdapai tank project , . 

Fonuafnr „ ... 

Reservoirs on the Kandaiern . 

Penner river canals system . • 

Tnngabbadra reservoir . . . 

reser- 

• 

t 

• 

• 

• 

• 

• 

• 

6,600 

2,900 

1,200 

8,000 

6,000 

6,000 

6,000 

600 

Not known. 
Do. 

4,500 
1,000 
7,600 
. 26,888 
210,000 

Will depend on 
areas com- 
manded. ' 




318,488 



- 
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(b) Statement showing the anticipated extension of irrigation in each district — contd, 


sn'ul 

No. 


I>lstrlcK 


Cudd.ip.n1i 


Kurnool 


Bollary 


10 

H 

13 


13 


Salem 


15 


Tanjoro 


Kama oI piojact. 


Clmpad projecl . 
UkltayapalH project 
Vomula tank 
TompilH tank 
Ivnnolmlnmmn tank 
llodn project 
Doripniln project 
.Mnidkur project . 

ncvolopmcnt under canal 

Tliok.npalli project 
Hindri project . j 

Yol!;odo project , 
Dorelopment under canal 


FroljaMt 
extcnrlun nl 
lni;alion. 


Adds. 

6,000 

coo 

404 
800 
432 
1,0.10 
4,m 
C,0C0 
- *15,000 


6,000 

7,500 

2,900 

*3,000 


Tofal 

ezlenilfjn hr 
each district. 


Acres, 


Anaalapur 

Cliin|;leput 
North Arcct 

South Aicut 


; I. Scheme.a inrestigated and' 2,673 
I estimated for. 

Alinor Eohouies 1 II. Schemes investigated but 1,174 
in three parts, j not estimated for. 

I III. Schemes under contem- 2,030 
1 plation. 

Proposed site for a t.ink on the Chinoa Hagari l^ot knoTo. 
at llasari Bonmianahalli. 

Propose.l site for a lank on a stream o£ some Do. 

I sice near Kadncnlli. 

' Tungabhadr.i reservoir .... 30,000 (ricejfj 

f; Roddam project ...... 

j i llir.dupur project ^ . 

I , To coiistrccl an anient across the Penner at 
Thimmapnram village. 

( Sehetr.iB invesUgated and 
e.'tiuiatcd for. 

in three parts. 1 Eehcme.s under investigation . 

V. Do. contemplation 


34,059 


21,400 


503 

Net knotrn. 
Do 

1,20C 

6,160 

COO 


■1 


”1 
1 
I 

r 

, ! . I 

14 I Coimbatore .■{ 

1 




j TrichiBopoly 

1 Madura , 

I Tinnovelly 


•{ 


Project for improving the supply to Ulramerar 1 
and Edimnelii tanks. 

Madnraniaktm tank .... 

Extension c£ Poiaey aaicat system 

By iccrc-isei sterage os dclailel below . 
Tolsdnr anieat project . 18,000 arres. 

A new Tfserveir at Kilseruvai Not known. 
Pakambadi anicut projert . 7j500 a';ri B. 

Euinr Kalinpancri tank . Not gives. 

Culroyen Hills ic'ervoir . Do. 

Beservoir near KnEiimflrli Do. 

By iocreasfd esiidy hizz 
Lower Colerot s cnieui .... 
Storage os U rjirr Posrlsr .... 

Kiisbnsgiri reFrrrrir . . . • . 

Vaninr iT.'jes; 

Bsctltlib c ...... 

Gscimna: rwis— I’lr , . . • - 

-.mi , . . - . 

Earn ;mi . . . . - 

Estvirl rt--:;— ifir , , . . . 

Ar^trtvia; rK-'-r-t'r , . . . - 

liTs.lcyfcr'ji-.ijii.j: 

Brf-srvJin ir. nd . . . 

CcsTcrr Jiff-r.-viu," viiemit , . . 

A ui-iss-'u mJ'”'. nit CiTViTv to s\y^ .j 

tetir at hw.'. t 


Sopp’r cisms-'C tr.'zz. *.1-* 

Kacevt: yr.y^x. - . , . - 

LadariireiL. .... 

PoaDf!3 yrc.it.i ..... 

PoranSthir j'jfJiW; .... 

Periytr ptejtrt . . . , - 


C,CO0 
Not givt-n. 
Not known 
30,000 


36,877 


8,45G 

6,000 

Not known 


Nsuasks, 


20,0.0 

'.^vy.o 


15.' OO 
7/.03 
1.5=7 
t,2V} 
tic 

2 . 7:5 


1 =.? <0 
’.b'/j 


'J".’ i/.O't 


igatiun fi-.'m "iVe.! *- 


Irri^ 

Do- k' j 

Beformlng riTtii-.ptoi -.etc , . 

D’. Pur.jrtn.vyi t'rivo iiic 
V. Snvan:!niium m'.'Tt , , - 


://<> 

:/03 

;rr''5- 

J.-o. 

Z'jO'/) 

kv.OW 

2lOf}') 


'JtT.WS 

•‘'3? 


12".503 


3 : 0.001 






jr>i' 


Banetioned 
a 0,, No. 
376.1., dated 
3rd Jlay 1901. 


* If dirobargo 
through tfcc 
Alitakon d a h 
cutting is 

largely in- 

creased. 


tAlfo 600,000 
acres dry 
protected. 


Vifffi 


\ 10/500 »n- 

jhet rc'drcir 
fx/rzH g-r? » 
dity 

100/00 acre*- 


'Colonel 

A.'W.Smarl 
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Colonel Statement showing the projects sanctioned under Class II Minor iVorhs and Naoigation for which Capital 
J..JF,Smarf. Revenue Accounts are kept but not commenced for want of funds. ^ 


Projoots. 

Dislriota, 

Amount of 
osllmalo 
(direct and 
indirect 

ohaTgoi). 

t 

Area to he 
irrigated. 

1 

Anlicip-aiod 

return. 

Anthorily, 

1 

2 

' 3 


6 

6 

rangnmnlicswAmpurnin 
lank . . • . 

Kistiin 


Acres. 

300 

3‘21 

G, 0., No. 1077*1., dated 22nd December 
1900. 

G. 0., No. 609*1., dated 20tli July 1900. 

?onnalurtank .• 

Kclloro . 

1,64,000 

1,000 

227 

Injipuram tank . * . 

Do. 

3,01,000 

2,00D 

300 

„ ,1 376*1., dated 3rd May 1001. 

?ow lank at Vomula 

Cnddopali , 

62,600 

1 

1 

461 

S-fiO 

In G. 0., No. 453*1,, dated 12tli May 
1900, this work was sanctioned under 
Class IV, other minor works, for which 
neither capital nor revenue nor indi* 
vidual accounts are kept, in cWgo of 
Pitblio Works Department, but it was 
in G.O., No. 761*L, dated 4th October 
1001, re*s,inctioned under Class II. 


Question 5. — Minor worhfor which neither Capital nor Itcvenue Accounts are maintained. 


Siitiicls. 

CzAstts in Ann IV (a) 
WORKS iir cuAROe or 
Fcrlio Works 
J lRrARTUKtlT. 

• » 

Crass IV ({) works tw 
CnAROR or ItKVRRCR 
DcrARTltRVT. 

' Nnmbcr 
of works. 

Aiakat. 

Kntnlier 
o( works. 

Ajskat. 




Acres. 


Acres. 

Ganjam . 

a 

116 

44,494 

2,482 

60,764 

Vizagapatam 

• 

68 

64,620 

1,273 

67,726 

Godavari . 

• 

102 

45,263 

1,243 

61,104 

Kistna . 

• 

61 

16,870 

332 

27,296 

Nellore . 

• 

187 

74,679 

.304 

36,293 

Cuddapah 

• 

111 

66,009 

2,453 

163,681 

Knrnool . 

• 

73 

20,672 

310 

31,473 

Bellary • 

4 

] 164 { 

36,006 

^ frfinS 

22,714 

AnantapuT 

• 

61,248 

S 

84,340 

Ohingleput 

• 

664 

235,868 

1,663 

124,828 

North Aroot 


266 

76,246 

2,392 

166,342 

South Aroot 


340 

103,380 

2,419 

184,198 

Salem 


98 

29,883 

1,826 

86,084 

Coimbatore 

• 

, 61 

69,231 

71 

12,347 

Tanjnre . 


63 

23,034 

444 

38,978 

Trichinopoly 

• 

72 

71,372 

914 

48,861 

Madura . 

r 

172 

46,394 

4,916 

8S>2di> 

Tinnevelly 


284 

100,860 

1,814 

84,946 


ATtBict TDC Tita tirr SO Tiait. 


Am charerd 
ti Irrigated. 


Acres. 

172,031 

78,078 

8P,769 

30,018 

122,008 

106,011 

47,088 

J 104,488 

332,635 
231,802 
320,456 
111,273 
84,047 
69,683 
130,104 
164,022 
I 170,860 


nerrnns 

derived. 


111 . 

2,30,564 

1,77,026 

1,39,716 

1,00,769 

4,09,184 

6,70,306 

I, 59,140 

0,21,404 

7,68,046 

8,17,666 

II, 18,367 
3,91,379 
4,40,058 
1,37,091 
4,67,043 
4,09,841 

12,13,568 


lExpendllitre 

inearred 

(ordinary). 


1 ? 8 . 

40,376 

30,399 

62,280 

42,002 

1,12,03^ 

76,762 

24,109 

1,04,654 

1,44,783 

1,24,674 

1,87,848 

44,620 

62,452 

39,013 

68,827 

64,704 

1,31,603 


Average Tank 
llertoiatlon 
Scheme 
expesditue. 


Bs. 


14,003 
10,899 
18,228 
38,688 ' 
6,292 
20,830 

12,969 

1,04,963 

04,381 

31,483 

40,846 

63,176 

36,673 

92,239 

69,888 


See pnges 119 — 129 of Mr. Clerk’s report for note on 
Tank Be^oration Scheme by Mr. Khnrcgnt, as also the 
latter’s answers to Fnblio Works Department questions of 
the Commission. 

In my opinion a great deal too much money on these 
worhs has been spent nndor Tank BestorAtion Scheme. I 
would repair no bank under special funds, or alter or 
enlarge ealingulahs or weirs of any tank wiiich its past 
history shows does not broach under ordinary conditions. 
Ordinary bank repairs should bo dealt with under ordinary 
maintenance. Sluices, however, with supply channels and 
anicuts on rivers, where they exist, should be placed in 
thorough order under the special funds, it is important 
that the supply to the tank and the distribution under it 
should be efficient. The mapping and statistics are most 
valuable and should be fully completed. 

No satis&ctoiy system of maintenance after a work has 
been placed in thorough order under this soheme has yet 
been devised. Without such it is a matter for serious con- 
sideration whether we should go on spending large sums on 
earthwork of banks which, without upkeep, deteriorate year 
by year and will again in five or six years require repairs. 
The subject is one of great importance and should bs dealt 
with at an early date hy the Bcreuue aud Fublio Works 


Departments. It is possi’ulo that nothing can be done 
without legislation. 

In this connection I would invite the attention of the 
Commission to the unsatisfactory state of the establish- 
ment, both local and minor, complaints regarding which are 
frequent in the liovenuo Department. In G. O., Nor" 4110, 
Itcvenue, dated 18th October 1895, a scheme was fonnnlatcd 
for establishment to work under tho Revenue Departmeid. 
This scheme was, however, rejected for various reasons ; »t 
was in any case inadequate. A scheme should now be 
devised to meet tho various interests concerned, bolh local 
and minor— Provincial. One has been already put forward 
hut has not been made the subject of consideration and 
discussion. In my opinion it is a matter of first impor- 
tance and should bo dealt with at an early date. 

I would also suggest to the Commission that, if so much 
stress is laid on tho percentage of establishment charges on 
work actually executed and establishment continues to be 
starved, investigation becomes a matter of difficulty, if nc 
impossible. I would suggest that investigation be charge 
against works (preliminary espehses) and a special linage, 
allotment m ade for it. • • 

Question 6.— Information is Jiot aviulnlle on. tbe suo 
ject in the Irrigation Office. _ ‘ ~ ; 
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Qckstios 7- 


Districts. 

* 

ATAKAT WELLS 
DASAB^VNDAM, 

: GOVERNMENT, 
AND PEIVATE. 

SUPPLEMEN- 
TAL WELLS: 
GOVERNMENT, 
UASABANDAM, 
AND PRIVATE. 

tf.ts 
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ts 
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0 
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C3 
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S 
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M 
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S e» 

S2 

* 
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li 

b ^ B 

S 

»5 > «3 
gov 

S V 

Fasli 1301. 

Fasli 1307. 

■ 

§ 

C3 

O 

n 

£ 

c 

o 

fO 

' B 

M 

U 

H 

M 

2 

n 

a 

!z< 

••d 

fta 

U 

Cl 

I'a 

1 

2 

3 

4‘ 

5 

6 

7 

8 

9 

10 

11 




Acres. 


Acres. 


- 

Acres. 

Acres. 



Ganjam . 

• 

6S1 

1,198 

176 

1,661 

66 

645 

1,503 

1,271 

84 


Vizagapatam 


7 

• •• 

... 

... 

8,971 

2,115 

,,, 

ft; 

18 

2 

Godavari 


1,633 

1,782 

1,149 

2,009 

0 

61 

1,912 

1,665 



Kistna . 


3,226 

8,297 

3,281 

9,783 

272 

407 

9,721 

8,937 

51 

52 

Nellore . 


9,090 

59,221 

13,853 

54,405 

93S 

1,184 

55,853 

56.135 

230 

384 

Cnddapah 


37,222 

128.273 

37,926 

131,413 

10,190 

10,287 

134,834 

136,204 

1,772 

3,534 

Anantapnr 


12,032 

58,999 

13,790 

45,895 

1,943 

3,940 

48,313 

50,880 

. 628 

1,030 

Bellary . 


8,072 

22,134 

7,965 

20,306 

646 

631 

19,183 

19,444 

452 

317 

Knrnool 


6,399 

27,171 

7.294 

24,245 

6S3 

681 

23,392 

23.251 

566 

906 

Chinwlepnt 


10,624 

iy,u22 

12,738 

28,033 

10,902 

12,781 

24,760 

28.431 

4,613 

850 

North ,^ot 


32,490 

64,436 

5S.364 

116,001 

47,883 

51,928 

118,372 

129,553 

4,686 

3,252 

South Arcot 

• 

34,075 

62,966 

48,903 

79,966 

23,135 

22,290 

73.982 

77,494 

1,061 

712 

Tanjore . 

• 


• ta 

24,891 

17,463 


29 

18,347 

21,622 

... 


Trichinopoly 

• 

23,048 

40,689 

25,352 

46,048 

3,043 

4,359 

44,987 

45,928 

174 

172 

Madura . 


12 

104,041 

27,847 

77,411 

3,611 

8,470 

79,063 

81,217 

688 

446 

Tinncvelly 


34770 

68,577 

43,078 

73,298 

3,793 

5,SS9 

78,161 

82,009 

1,029 

584 

Coimbatore 


64,084 

320,854 

74.123 

289,739 

2,369 

3,215 

293,683 


1,093 

4,887 

Salem . 


45,308 

43,556 

46,134 

65,125 

18,893 

20,880 

70,246 

72,730 

618 

2,095 

Total 

t 

321,766 


446,804 

1,081,796 

134,244 

149,792 

1,096,521 

1,136,996 

18,363 

19,223 


Colonel 

J.It'.Sriar!. 


The importanee of the existing in-igation under wells 
may be seen by an examination of the ubore statement. 
Oar information as to the yield of wells and of areas in 
wbiob extension is possible is vagae and nnscientific. As I 
have already said, what wo require is a hydrographic survey 
of each district ; with suoh a survey, worked on scientific 
lines, we shall obtain reliable information and ho in a posi* 
tion to give advice to landowners desirous of investing 
money in wcll>sinking. Mr. Jones, the Sanitary Engineer 
to the Madras Government, has sent me the accompanying 
interesting note* on subsoil water. The other notes printed 
arc also of interest in this connection, especially Mr. Moss' 
valuable note on wells in Chinglepnt. 

QrssTiox 8. — Onr information on the quantities of water 
required for different soils, for wet and dry crop, is very 
meagre and should he made the snbjcct of investigation and 
expcrimenc at model farms. It is the general opinion of 
executive officers of the Fublio Works Department that a 
great deal mure water is used for rice than is necessary and 
that a smaller quantity would often give better results. 
Snpersaturation of the soil is n very common error ; it is 
generally caused by uncertainty of supply. A rayat takes 
Ills supply when he can get it, and for fe.'ir th.at later on he 
may get no supply, floods his land with an excessive quan- 
tity and tanks it in his fields for future use. For the irri- 
gation of dry crop much less water is of course required, 
but how innoh has not been determined with any degree of 
accuracy. Dr. Voeleker in his report, page 7o, shows that 
much lors water is used from wells than from canals, and 
that a watering from a canal is 2'86 inches against 0'9 inch 
from a well. There is no evidence to show that the latter 
is insufficient, and excellent crops arc raised nnder wells. 
In this Presidency the duty for rice varies from SO acres to 
lOO^acres per cnscc ; the latter would be generally the duty 
during a period when there is some min. 

My experience of black-cotton is that it can be irrigated 
inst as well as any other soil, provided it is not 6upcrs.a- 
tiiratcd, and the drainage, both surface and subsoil, is 
attended to. It would in most cases be impossible to pro- 
vide for subsoil drainage by pipes, but the same clTcet may 
be, perhaps not so efficiently, chtained by intermittent 
supply at long intervals of,*say, ten days or a fortnisht. 
The distributaries shonld be run as much as possible Mow 
general surface of ground, so that percolation and rise of 
subsoil spring w.atcr_ may not be exccjsive. E'.aek-rotton 
is exceedingly retentive of moisture and a little water goes 
a long way. 


Tanks in black-cotton are, I consider, possible with 
depths of water not oxeecdin^ 20 to 25 feet ; bat above this 
it would be necessary to put in core walls or front revetment 
XTalls with foundations taken below the black-cotton soil, 
the de^th of which may vary from 3 to 9 feet or 13 feet. 
It is said that the latter is rarely exceeded. In India I 
would always give the preference, on account of the cracking 
and shrinkage of banks in hot weather, to a front retaining 
Wall on the slope as shown in skoteb. Tlio earth behind 
would be put in in layers of C inches, ^watered and rammed. 
T he core wall plus ordinary revetment in front would be 
more costly than the single-built revetment. 

Qdbstiok 9. — ^Drainage works are still required in the 
three deltas, but more espcoinlly in Tanjore. Tiic works 
mnst he nndertnkcii from ordinary funds and not on 
famine relief which is, so far as onr experience gi cs, never 
required in the deltas. Efficient drainage is rrcogn'zed ns a 
necessity and should always be made the subject uf investi- 
gation when any canal wotks on a large scale arc pniposi-d. 
It may not immediately lead to an incre.ase of revenue, but 
will do BO eventnally. It certainly increases produce nud 
raises the value of land, both of rrhicli will indirectly bring 
in revenue. But is revenue the first consideration? 

Qcesxios 11. — ^The sketch-maps* illnstratethc district 
programmes of relief works. These, however, as shown by 
Mr. Clerk in the accompanying note* arc in a very unsatis- 
factory cundition. I would recommend that a Uevenne and 
a Public Works officer should be placed on special duty to 
jointly revise the programmes and, in consultation with the 
local officers, to ascertain local wants in the way of village 
tanks and wells and other works. Works that m.ay be 
utili-'cd for famine labour are railways, canals, tanks (old 
and new), village and road-side drinking and wasbiag tank;. 
Wells and roads. There is no question that the breaking of 
road meta? is tie sfmpicst and easiesf of fapeerlsiaa of aii 
Works snitahlo for the labour that is likely to e 'mo on to 
relief works ; but if funds ate available to complete a work 
when cncc begun, I would give the prcffrcnce to an irriga- 
tion work, in spite of the difficulty of superviHon I woald, 
as much a« prasblc, employ labour on village woria which 
may afterwards be of permanent benefit to tr.e cnmmar.ity. 
For instance, mn:h may be done to improru csisling vilixg.* 
tanks and to make new ones, int the estimates mu**. Le 
made beforehand and lomtC'l on the village maps^ sc that 
they may be available immediately the cecestUr sris:*. 
The snperrision difficulty may le met i»v :nr.l:sg the 
lieadmnu of the village responsible sni su:h wTrl-s efur 
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Colonel “ is ovor slionid bo complolcd from npeolivl fundn 

A.W Smart •’y Govornmont or Incnl bodies. A viltngo Ionic 

J ' as in slcotob iniRbt cost Rs. 60,000 and would give worlc 

' to 2,or.O persons for six inontbs. 

It is generally considored that wells sbonld not bo rnndo 
by fnniino labour. It appears to mo Hint tlicro may bo 
enses^ in wbioh _woll worlc miiy bo tliiis niidortnken, btil 
oeitsinly not witbout previous investigation and n full 
dotermiimtioii of coinploting tlio works afterwords. I'or 
instance, in a snnaio milo of corlnin Irncls it miglil bo 
advisable to put down CO wells iit nn ojtimalcd oost of Us. 
600 enoli— total ordinary cost Rs. 80,000. The removal of 
stone after blasting would bo witbin tbo powers of n famine 
cooly. Tlio wells would give work for Ibreo months to 
2,000 persons. 


APPENDIX B. 

Note on uHlisation qf Tungalhadra ttirjplut. 

Hitborto tbo Tnngabbndra project has been regarded as n 
project for in igaiion in the Jlcllary district and has been 
generally condemned because — 

(а) _ Tbo people do not want rice ctiltivntion and will 
not utilise water for tbo purpo.to (instances Dbar.iji tank 
and Kurnool-Ciiddapnii Canal). The dry crops wbioh tbey 
prefer arc obfdain, lugi, omnbn, and cotton, and, under 
ordinary conditions of lainfall, excellent crops arc raised. 

(б) The engineering diflicullics are vc^* great and the 
cost for overcoming tbcin will bo cnornions. It tbo reservoir 
is located on tbo 'I'ungabbndra ifsclf, tboro would bo many 
villages and mucli land submerged belonging in great part 
to tbo Nizam. I'lio bill for compensation would bo very 
gi'cat. Tbeso are serious objections and tbey may bo ne* 
oeptod ns tlioso generally lield by nil ulliccrs wlictbor of tbo 
Revenue or Fublio Woiks Department 

2. in bad yenra, however, witli a deficient rainfall, ibc 
rnyats would take the water fur saving crops, as instanced by 
llic cose of tiicEuinool Canal, where, in 187G, over 00,000 
nerrs dry were iriigated. Tlio clinnncl taken from 
Yakvapur would command from 6(^0,030 to GOO, 000 acn-s 
of land under dry crop and a reservoir of SO, 000 millions 
cubic feet -would bo snOioient to irrignto tOO.O.'tO acres 
of such land. The total area cultivated in Bollnry in 1000 
was 2,160,917 acres. To eavo ono-fourlli of this area In 
a year like 1876 would bo an incalculablo benefit to the 
district. 

3. The right way, however, is to deal with tbo surpias of 
the Tonmbbadra as a whole and not piecemeal. If tins is 
done, a msibio protective and productive project is possible. 
The engineering difficulties are great, but they are not 
insuperable. 

Looking at the statementB of Euiplus discharges of the 
Tcngabhadra at tiic Sunkesala anicut and of the Xistna at 
Bezwada, we nmy say that 100,000 millions oubio feet are 
available for storage from June to October and may be 
ntilisedin the distriots of Bellary, Anantapur, Caddnp.ab, 
Nellore, Eistno, and the Nizam's territory. Of this suiplus 

30.000 millions cubic foot may be reserved for use in the 
Nizam’s dominions. In the absonco of many essential 
levels and of detailed invostigation, it is imposaiblo to more 
than indicate generally and siipcrfiaially tbo possibilities 
of the case. Of these districts, tbo only one in which 

- there is any doubt with regard to irrigation is Bellary; in 
ordinary years it may be assumed that the water will not 
be used save to a small extent. On the analogy of tho 
Kurnool Canal we may toke 30,000 acres as likely to be 
the maximum of rice cultivation in Bellary ; in years of de* 
ficient lainfoll 600,000 acres drjr crop may be irrigated. 

4. There are three ways in wbioh the general project may 
be worked out t — 

(a) A large storage work on the Tnngabhadra at Vnllo- 
vapur, which is the best site yet found on that river. If 
this is condemned for adequate reasons, then storage must 
ho on one or more of the branches. It will be seen from 
the snrpluB statement that a reservoir of 30,000 millions 
'cnbic feet on the m-iin river will give at least 50,000 to 

60.000 millions cubic feet and will be a mnch more power* 
fnl work than any combination of storage works on the 
br.mebes. The channel would be taken preferably on • 
Gordon’s high level above Bellary to the Ha^grij; it would 
^cross' that river (on which there should tdao be a reservoir, 
if. possible) and then hranch into two— one branch passing 
down the right bank of the Haggri towards Adoni and the 
other across the water-shed into the Fennair. The discharge 
of the main channel at the head may he taken provisionaliy 
at 6,000 cosecs, or may have to he increased because of the 
large inevitable loss by absorption. 

^6)- The upper part or Bellaiy part .may be dealt with 
separately and the Xnrnool Canal improved so as to take at 


least 2,600 cnsccs. This is a very poor subslilulc and is 
only mentioned ns a pcssibio combination. Tho discharge 
these propOTai increased quite independently of 

(o) A reservoir nt Vallav,spnr ns in tbo first rase and a 
bigb dhm at Nngnltir below Sunkoinln or below at' 
jnnetion of Kislnn and Tnngabhadra, with ent and 
possibly tnnnel into Ibe Kondnir, nn nffinent of the Pen- 
nnir. Jn Ibis case the upper channel for Bellaty may be 
designed to take 3,000 cnsecs and tbo Nngatur channel 
also 3,000 onscos, 

6. In Nollare irrigation will be taken np eagerly and 
VfiU only be liinitcd bj tbonrea commnndcd. In tho absence 
ngnln of levels nnd of detailed investigation it is imposMblo 
to say wliat area is likely to lio irrigated. Storage will be 
required wbrlbcr nn tlio main Peimair or in tho district 
ilaelf. _ A 20,C0(> millions cubic fed roservoir" on the 
I’cnnnir will bo filled willi Tiingabbadr.i water and with the 
ordinary supply of the Pennair would be sufficient filling 
I ( timea far J 60.000 ncics of rice eultimtiou; with gooS 
distribution tbo duly abouid rise to 200,000 acres of rice. 
(In^ tlie case of the Pcrljur, a storage of 7,000 millions 
cubic feet in cxperled to irrigate 100,030 acres.) 

0. The iiiiporinnco of passing an adequate supply of 
water from tlio Tnngnbhndm into tbo I’ciinair cannot be 
cxnggcr.ilcd. It will no*, only bring n largo tract in South 
Nclloro ttiidir itrigalion, but will steady tbo supply to tho 
S.ingnm and Nollnro channels nnd perhaps, most important 
of nil, it will rolcaso tho npprr waters of the Fennair and 
branches for utilisation in Anuntapurand Cuddnp.sh. There 
need lie no fear tlicn that raserroirs or anicuts on the bran- 
riiea of tho Fennair will infringe lower irrigatinn rights. 

7. lyith regird to tho Dcllary part of the project, it 
may be for the pre.<cnt nasnmed that in five nut of six 
joirslhc Water, save for 30,000 acres of rice, will notbenti- 
lis-d. Can it Lo utilised elsewhere f Undoubtedly it 
could either on iiio Xii-tna or Nellore for second crop. 
At tbo end of the irrigation season, wbrn it wonld be certainly 
known Hint Bellar^' did not require tbo water, the reservoir 
ooubl be emptied at the rate of 4,000 cusecs, of which 

2.000 cusccs may be assumed will . arrive at Brzwada. A 
portion could no doubt be utilised advaiitagetnsly by the 

. channels taking (iff the Tnngabbadra above, including the 
Kurnool Canal. Tbo 2,000 cnsccs nniving at Bezwada 
would, in tho three months nt the end of tbo season, be 
Eulficicnt for 200,000 acres of second crop nnd would yield 
a revenno of Rs. 0,00,000. ^ (As sugecsted by Mr. I^eoy, • 
in his answers lo tho Foblic Works Department questions, 
it would bo well to give water in tho Kistna for dry 
crop only nnd not for rice.) On the 600,000 acres dry' 
winch may ho iirigatcd in Bcllnry in a bad year, a charge 
of Rs. 2' nn ncro may bo imposed. (In the case of the 
Xumool Canal the ciinrge for irrigating dry crop is Ro. 1 
per acre, but is ceitninly too low a rale for saving crop 
niri-ady on the ground.) A tax of 4 annas nn ncro as in- 
snranoe would bo certainly justified for years when water 
is refused. It is suggested that this tax should give tho 
right to ono watering at seed time. It is often the case that 
deficiency of rain at tho heginning of the sc.-ison delays 
sowing most projudioially to agricultural operations. To 
give wnterfor sowing should art as a great encouragement 
to the regular use of water throughout the season and tho 
gradual extension of tho practice of imgation. On thispoint 
Mr. Wcdderbnrn in 1863 (see his report printed with 
G. 0., No. 2773, dated 24th September 1863) siud with 
" a prospect of water agricultural operations might com- 
"raence at nn earlier date than ttioy now do, h^use 
" the first ploughing depends at present on rain faliing in 
“ Juno Bud J uly and it often fails. " 

8, Judging from tho figures given by .Mr. Clerk and 
from previous partial investigations, the riipital cost of all 
the works required for storing and utilising the Tanga- . 
bbadra surplus, inclnding minor reservoirs on the hranohes • 
of the Fennair for use in the districts of Anaiitapnr and 
Cnd^pab, may bo tnkeii at 3 millions sterling. 

On the revenue side we have — 

200.000 acres Kistna second crop nt Rs. 3 (or say Rs. 

160,000 in Kistna and 60,000 in Nellore)-... 0,03, OOT 


30.000 acres (rice) in Eellary at Rs. 4 

600.000 acres Bellary insurance at annas 4 

In Cuddapah — 

30.000 acres at Rs. 4 ... 

In Anantapur — 

30.000 acres at Rs. 4 ... 

In Nellore *— 

150.000 acres at Rs. 4 . ..i 


... 1 , 20,000 
....1,25,000 

... 1 , 20,000 • 

1,20,000 
6 , 00,000 ■ 
16,86,000 


. * 11 more can be commanded, more will bo irrigated; 
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Loss in Kisinn in bcsd jenr, say, 400,009. 

(It will be noticed from ibo snrpliis disebarges 
that water may bo stored in October, so that after 
supplying Bellnry in a bad year up October 
there should bo some water left for Ejstna, so 
that loss of second crop water in Eistna-tronld only 
be partial.) 

Gain in bad year in Eollary 600,000 acres at 
Es.lfj 

Rs. 8,76,000. This would, giyo yearly (say) 76,000 


Total revenue ... 17,60,000 

Dediiei for maintenance ... 3,00,000 


Net rerenao ... 14,60,000 
or a little over S per cent, on capita! cost. 

The revenue in Nellore will be greater than shown. 
There will be some second crop cultivation, and ns said 
before a much ‘larger area may be iirigated if commanded. 
It may be said then under the best conditions that the 
project will pay from 3 to 8^ per cent. But should it fail 
to do so and if the percentage were reduced to 2 or even 


less, would not the project even then bo justified P Colo« 
nel Hasted in 18S3 speaking' of the Kurnool Can.al (see 
6. 0., No. 184-I., dated 2Sth Pebrnary 1SS3) says “in 
one respeot it (the canal) is of greater value than can 
readily be estimated ; that is, os a famine protective work. 
In the late famine (of 1876*77) the canal irrimitcd 90,373 
acres, which without water would have beentarren waste, 
and this when its use was not known and appreciated. 
In future times of scarcity it is certain tliat the people 
will avail themselves largely of the canal. It runs through 
districts which are some of those most liable to famine 
in this part of India and commands a very largo tract 
of cqontiy, and when in the unprotected parts of these 
districts people ore dying of starvation by hundreds and 
thousands who can put a money value on the produce of 
500 square miles well watered ”. This is an aspect of the 
case which it behoves Indian statesmen to consider and 
it remains for them to say whether the general ideas 
of Sir Arihur Cotton, modified by onr cspcrienC'>, should 
not, as regards this part of the Presidency, be carried to 
completion. What is now, however, required is a full 
detailed investigation. 


Celoxel 
A. W. 
Smart, 


1. Q. {The Proiitfenf.)— Ton are Acting Chief Engineer 
for Irrigation in this Presidency P — Yes. 

2. Q. Ton have bad a number of years* service in 
Madras P — I have served the whole of my service in Madras. 

3. Q. Ton have had famine experience here too ?— I have 
only had experience in one of the minor famines. 

4. Q. Yon were not in the great famine of 1876*77 P — 
Only on the fringe of it. 

6. Q. Our duty ns an Irrigation Commission is first to 
consider those works which are essential or highly desirable 
for protection against famine; in treating these wotks 
we.are not tied by any financial rules that they must pay 
a certain percentage, but so long as a case is shown that 
the country is in need of protection and that water can 
.be given at a price which will not be absolutely unreasonable 
to the tax*payer, it is our duty to recommend it. Beyond 
that it is our'dnty to investigate any irrigation works that 
may add to the food*suppIy of the country, although they 
may not mean protection against famine; these lost, I 
think, wo must consider upon mere financial grounds; there 
also comes in the question of famine relief works. If it is 
desirable to protect a district against famine, the works 
should be carried out at once ; if not, it may be reserved os a 
famine relief work. From your experience what should you 
say are the main works that are necessary for famine pro* 
tection P — The Tnngabhadra and Kistna projects. 

6. Q. Without going into detail, what would be embraced 
in the Tungabhadra project P — My note Las shown that it 
would serve Bollary, Cnddapah, Anantapur, and Nelloro 
which arc the four districts that are constantly suffering 
from drought ; in order to protect thern^ it would be necessary 
to irrigate dry crops. By developing the Tungahhudra 
scheme the upper channel would command about 1,400 
square miles or land ; if water is taken into the Fenner, it 
would at once release the upper waters for use in Anantapur 
and Cnddapah ; from there it would pass into Nollore where 
the people would gladly take it. 

7. Q. As far as your knowledge goes there is no absolute 
engineering obstacle P — ^Thero are only difficulties in eooneo- 
tion with the lino of channels ; but if a larger view were 
taken of the question, I don't think this line of chancels 
would be looked upon as an insuperable difficulty. 

8. Q, I understand this was n project that was practically 
sketched ont by Sir Arthur Cotton P— Yes, it is carrying 
out his ideas. 

9. Q, Yon bavo had a certain amount of survey done as 
regards storage of water in the Upper Tungabbadin ? — Yes, 
for the Volvnpur site ; the surveys of the upper sites have 
been lost. 

10. Q. Docs that include the Mysore sites F — Yes, we 
■ know about them generally ; they were probably sent to the 

Company's Board in England and have disappeared there. 

2 J. TAfy gwmr A? iMis — Tie 

surveys would not be worth much now. 

12. Q. (Afr.Hiyfiom.)— Are they surveys of the sites?— 
The whole of the surreys of the upper sites. 

13. Q. (27;e President.) — A part of the project is, I 
understand, the remodelling or the Knrnool*Cnddapah 
Canal P-r-That, I think, should be done at once without 
wailing for the carrying out of the rest of the project ; if ^ 

- the distributaries are not complete, they will only be able to ' 


carry a fraction of tbo water into the Nelloro district wliioh 
would be suffering at the same time. 

14. Q. In 1876 Nellore saOTcred very mncli ? ~I think 
two*third8 of the crops were lost. 

15. Q. I think you have three estimates all complete in 
every rcEfpect fur the extension of the IIurnnol*Cuddapnh 
Ganalj yon have the Telgode? — That is still with the 
Superintending Engineer ; the project will have to be 
remodelled altogether. 

16. Q, How much water do these three projects dispose 
of? — Three hundred cubic feet per second. 

17. Q. If Government approval was given to ihe carrying 
ont of the necessary surveys of tliM great project at once, 
could yon, with the staff yon have, start the work ?— We 
should require two Executive Engineers at least ; there 
would be great difficulty in finding the necessary men. 

^18. Q. You have not got them here ^ yon mean? — ^They 
will have to give them and put in junior men in the 
divisions vacated. ' 

19. Do yon mean the Govemmoctof Madras?— Yes. 

20. Q. They could ha given P— I suppose they must give 
them; tbo investigations are more important than the 
ordinary work of divisions. 

21. Q. Could the work be put in band as quickly os 
posrible P — Yes, it should bo begun at once ; wc want the 
foundations to be examined dug before the end of May. 

22. Q. You might at once begin by securing spoeimensof 
the silts carried ?— For that you will have to wait till July 
or August ; the rivers are practically clear just now. 

23. Q. I suppose yon have already tbo discharge month by 
month of the Tnngabhadra P — Yes, it is not rciy accurately 
ganged, but still it is enough for onr purposes. 

24. Q. Once got into Ndlorc have yon the means of distri* 
bnting water nr docs it require a fresh canal?— On the 
south we require new distributaries ; on tbo north side wc 
have distributaries ; there are 40,000 acres on that side that 
may bo newly irrigated. If yon put an nniout higher up, 
yon would get a larger area commanded, but I don’t know 
iinytbing on that point ; the Exeentive Engineer could giro 
you information about it. 

25. Q. Nellore, I understand, is a district which is specially 
in need of famine protection ? — Yes. 

26. Q. That group, vis., Bellary, Nellore, and Cnddapah, 
includes the worst country ? — It suffered very much in 
1876-77 j carrying irrigation into Nellore would bo parti- 
cularly productive. 

27. Q. If wo considered the thing cs one project, I don't 
suppose for a moment it would be productive. It won't 
pay 4 per cent. ?— Not directly, but it will pay 4 per cent, 
if you take the indirect benefits into account. 

28. Q. Its productiveness is in its protection against 
famine ? — Yes, it is certain to pay 2 per cent. 

SSt Q. Csff T•^aasJ^lwy'■lW•o,!^•*bDnttbeE^illJ32^Djl'cJf— 
You bad better wait till yon go to IJajabmundry ; Mr, Beid 
will explain all about it. It is proposed to put a dam across 
the Kistua. 

SO. Q. -To dam up the Kistna to form a reservoir? — ^Yes, 
to supply Guntur and North Nellore. 

31. Q. I suppose in all these schemes wo have to deal with 
the Nizam ?— On the Tungabhadra wo have, not oa tie 
■Eistna. I don’t think it will affect them at oil. 


r 
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' 32. 'Q. Ts the Eistna reservoir in English territory P— It 
may he on the border. 1 think there rrill he no difficulty 
-.there, because there ie no cultirated lend affected. 

S3. Q. Have you any irorks hesides these two that you 
have called famine protective works ?— There are a great 
many, hut they are small projects ; page 26 of Mr. Clerk’s 
report deals with them ; I don’t know much abont them. 

31. Q. Are there any other major works P— The Oauve^ 
.reservoir. 

35. Q. T7hat-ahont that ; do yon class it in the same cate- 
gory as protective works P — ^Tbat is productive ; the Bhavani 
is also productive. 

36. Q. That is to say, you have no reasonable donht that 
they wiU be financially profitable P — ^They are certain to pay 
6 to 6 per cent, anyhow. 

87. Q._ How far have you got in the survey of this P — The 
Canvety is viitnally surveyed ; a site for the dam has been 
■survey^. 

38. Q. Have yon got borings P— Borings for all the pits 
. except one ; there is no question about there being rook on 
the site. 

39. ^ Q. Have you fnll information about the discharge P — 
Sufficient information certainly. 

40. Q. You will go on with that ? — Yes, we hope to get a 
fnll investigation shortly. 

41. Q. How about the siltp — That is one of the questions 
that have been raised. 

42. Q. Can you say generally what your ideas are about 
storiiig water on the Canvery P — It was originally proposed to 
store 30,000 millions cubic feet ; but considering what Mr. 
Benson said about utilising the water higher up, 1 propose to 
increase it to 40,000 to irrigate Salem and possibly Coimba- 
tore ; the hulk of the water would go down to be used in the 
deita for increasing irrigation in the south. 

43. Q. Have you got a satisfactory site for storing such a 
large quantity of water P — It is a very good one. 

41. Q. Would it he in Mysore! — It is in English territoiy. 
The Bhavani project hitherto has been looked upon as a pro- 
ject for Tanjore ; my proposal is to look upon it as a project 
for Coimbatore and not for Tanjore at all ; then the question 
comes up as to whore yod should put the reservoir, higher up 
the valley or where it is just now ; I cannot give fnll infor- 
mation about that atpresent. 

45. Q. Ho w much water could be stored P—10,000 to 16,000 
'millions Dubio feet. 

46. Q. Is there abundance of water in the Bhavani ? — 
That amount is absolutely certain ; it would work out to 
100,000 acres in Coimbatore. It is rather a difficult channel 
on the lower site ; on the upper site there is a much easier 
channel, I think ; it requires investigation. 

47. Q. Do you in your projects propose to grow a single 
crop on a larger area, or would you have a doable crop on a 
smaller area P— I consider it is better to increase the area of 
irrigation than to try double cropping, especially on areas 
whore you can get double crops by .means of wells. 

48. Q. As affording bettor protection P— Yes, yon can get 

l)oth new irrigation and double crops. ■ ■ 

49. Q. These, I understand, embrace ,the major works j 
are there any others! — We know nothing abont ihe Goda- 
vari ; a great discharge from it is wasted into the sea ; as 
far as I know two pumping schemes have been proposed. 

60. Q. That country is tolerably well protected ; there 
never has been any famine in that valley since the works 
wore completed P— No ; the uplands snffered n little. 

61. Q. Iheroinaybe good field for irrigation there P — 
No doubt there may be places for storage reservoirs on tiiese 
rivers. I should say there is probably sufficient work for 
investigation for another 20 years. 

52. Q. You recommend a thorough liydrographic survey 
of the eountry P— Yes ; that would include rivers, &cj . 

53. Q. Have you worked out or formulated what establish- 
ment should be set to work on that ? — No, I have not. 

54. Q. Is there nny other point you would like to lay be- 
fore the Commission ; any point on which yon would like 
your hands to be strengthened ?-^There is this question' 
about the repair of tanks. I think it is in a very nhsatis- 
factory condition at present ; there has been a great deal of 
money spent in the repair of tanks which have. then been 
practically left alone. I have referred to the matter in my 
note. Some scheme of mnintsnancc should bo devised.' ; 

86. Q. You arc not satisfied witli the lank restoration 
- scheme P— I think it has cost too much money especially, as 
they don't pay nny attention to the maintenance pfterwprds. 


66. Q. Does that scheme come under you as Chief Enci- 

neerP— Yes. . . 

67. Q, I suppose you feel that you are bound to carry 

out the scheme as laid down P— Yes, if you could get a 
system of maintenance, then there is "no objection to spend' 
money on the tanks. ' - . 

68. Q. What is your idea ah'ont maintensnee'P— think 
it should he done by the people themselves. 

•62. Q. By statute .labour P— I don!t know whethw by 
cess or how ; it would have to bo considered. 

. 60. -Q. Can the Fuhlip Works Department underlako a 

larger number than they have P— I don’t think so, unless 
you increase the establishment.' 

61. Q. Yon now look after those above 200 acres P— 

Theorelically. • ' . 

62. Q. -Are these tanks above '200 acres generally In 
pretty good repair P— Yes, a number were breached in the 
cyclone, but they did their work. 

63. Q, It is the smaller ones that have gone to the 
had P-r-I deny that they have gone to the bad, except in the 
matter of distribution ; the distribution is most faulty; if 

. yon put the distribution of supply in thorough order,' you 
. don’t want to do anything more. 

64. Q. Are the 'sluices and masonry works, generally in 
satisfactory order?— That is what they are takiiur up. 

65. Q. Is there any other matterjyon would like to bring 
up before usP — My note, I suppose, will he considered ; 1 
have nothing to add to it. 

66. Q. What about North and^ South Arcot ; I under- 
stand these two districts depend chiefly on tanks which .are 
in connection with ghat-fed rivers P — They are fed from 
rivers, but not from the ‘Western Ghats. 

67. Q, So that the rivers themselves in a time like 1876 
were probably quite dry or nearly so ?— They may fail partly, 
but not altogether. 1 don’t know abont 1876. 

68. Q. Are many of the tanks connected with these. 
riversF— Yes ; in North Arcot there are large systems of 
•tanks. 

69. Q. Are the rivers then dammed up, to form reser- 
voirs P— No ; there are. off-takes simply. These rivers in 
North and South Arcot .are very uncertain. 

70. Q. It is my impression that - .these two districts 
snffered very heavily in 1876-77. Is North Arcot much 
•better off now than it was twenty years ago P — They have 
got'a great deal more supplementary wells in ayakaU, and 
channels have been extended to tanks. 

. 71. Q. And tanks also oonneoted with rivers?— Yes, 
Falar irrigation is not in a satisfactory condition I consider. 

- 72. Q. What about extension on the PeriyarP — ^There is 'a 
large area of possible irrig-ition if we could get extra storage ; 
twice the amount of water could be used with the greatest 
advantage. • . . - 

73. 'Q. Would that storage be to the west of the tunnel or 
to the east? — It is proposed to put it below the tunnel ; the 
supply from another valley could be perhaps brought into the 
Periyar .itself ; that requires investigation. There Is no 
question whatever that all the water that can be given will 
be used. ’ ■ - . -~ 

; 74. Q. The main object will be to extend cultivation to the 
right bank of the Vaigni ? — No ; to the left bank lower 
down ; it would be preferable to go on extending it lower. 

76. Q. Istbatzamindari P— No j I think there are 300,000 
to 400,000 acres near the sea that could be commanded. ' 

76. Q. {Mr. Sigham .) — In paragraph 1 of your note yon 
quote Major-General Cotton’s remarks that it is unfortunate 
in the South of India that the word “ irrigation " -nlwars 
implies rice cultivation and you go onto say ".it may bo 
taken generally that the water required for 'one acre of' rice ' 
will irrigate 4 acres of dry crop. The wot rate is generally 
taken at Bs. 4 per acre ; a tax of Its. 1-4-0 to Bs. 1-8-0 may 
bo levied on an acre of dry crop irrigated, or, say, Bs. 5 for 
4 acres dry instead of Its. 4 for lucre of, rice." . Do yon 
mean to say that that rate would be realised ev«y year 
whether the crops were irrigated or not P — Yes, if they took 
to’ the practice of irrigating dry crops as they do in Ananta- 
pur and under wells. . - ’ . 

- 77. Q. Though th'q dry crops in ordinary years get .along 

without irrigation ? — 'Ihat is the theory ; I doubt it. I think 
that they might increase the produce by 60 per cen^if they 
Irrigated under wells. In Ananta^ur I was told ftat the 
outturn is now twice’as great ns in the neighbouring land 
■where they don’t irrigate ; where they have 'irtigation they 
.cultivate well ; if they simply trust to raiu they areCarelcss. 
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seijKctrh KviOKkcb. 


<J. In your W)le on tlifi TtiiifrMilmilra jirojrrt jron pw* 
pst-; to nwrto COO.Ol’O arr»'S 5n llio Urllary ui-ttiJcl for dry 
c'.ili!r.'itS«in ; jon Imvo a<t<»tnotl llial thpy will take no nwter 
in onlinary yofltr, but til dry yoant llipy uJll take n larp-o 
eEpplyr— I fcuve awnmed lliat, boeauso cvriybo-Jv MVii lliftl 
that pItt'.' oannot be irri^at-al. 1 don't brlicrc 'll. 1 liuve 
r.K.tinu'al tlai lliry will take w.itci only in la-l year* in order 
to »liOw tkal tbe project ie postiUr. 

7P. Q. If water i« aiippUcii to IVUnry, will tlietv lio i\ 
rs'^'sfuriteiiiand for tbe whole .nira for dry erop< f— Jfo 1 1 ray 
tbi-te avill U' n c.’«»ldc(al>le demand. You bate InoTailwaya 
ond llirre it n market for tlieir produce ; the papulation la 
iiifioatinp. nnd »o t}iln,”t l.avo obananl very muen. 

Q. Will the ntU'iunl of wnteryon roiiie.andate pastinj; 
ta the Nrll.'to dittrlcl ^tlifn l-e available; will it no*, be 
tilwrtbed ill JVIlary f ~Xo ; 1 piopri’e to pa« l1,00 1 cu«e?» ; 

S. tW cuMct i» niilieient for iJc'.lary and a,Oi)0 will lu; pat*cJ 
rn. 

hi. <J. Yen bare taken no credit fcrealltv.rt!on inUellary 
«eett In famine jrrar»J--N'o. Pfraum ef the opixiiition la 

tke Idea that tkry w.-uM Im'sra'.e ibrte at ait. if I laak 
rrrJts firP'd W1n*iM(if lrr)i:.\!i.>a in that part, it would l>e 
f -la pro*«i5ve and not a jmftdtcljtv' 

FtJ. Q. 1 think you prop.'re.l an in*uranee rat' of 4 nanat 
ail 1 on.leri'.tnd t; at Ihev won't take water caeepl in 
a drt teari— Ti.a: i* lor i.v.d time. 

F!t, Q. tie joa (oatemplate that tbev will take water or 
rot :--l Lave pari<w-ly hU tb.t cal. .My belief i. that llmr 
will take water !kr;v. 

M. Q. {Hr /’iy/i.»V“..')-.Y<u Moikonintjyoar eat' av 

i;.ole;it;rlr ftt pariiMe f —Oidy to »liew t’lat ii it pMubt# nt 
a prolertive Will; j n'.y idea it |!;tl is will be a piodcctiro 
WO'k rventutily, 

fk;. Q- t-Vr. jf/f'e.tar:.)— li a; (w.r* to me that whererer 
an irjsf.v.iru wotk i» t: o-le in MmImi the cfTeit It to Irin;; 
all the Ian I t;n ler a Wr? r.ate} — Yes. 

Fi"* <?• hV/yes pr.-p:«en<t to bill.,'* if coder a itniferm 
wt*. ^ rale, at to on a wates'jaie BTf'idinj; to tK" eiop 
e..:lsi»at<-d ; — It may b • d'. e in tl'.st way; it w.ujid tia»r 
Jo 5'“ lio.’ibd bv the ll-venae l>cpj}itnen! whi'b way it 
t'.ani 1 b.' vUnr. T,‘.e ijueiticu it. da joa admit the | a.-tibi'iity 
<f inijrttir.!: dry en p>, 

<i, T.'.ai lethe p.-inl I ti.'.nt t,a knrir ; It rr.’mtfor-'icn 
to lie wh'lf ytadra' frirr.ue *y«tesa; wl.er.’rtr l»«dit 
I rospht ainl'r in5f:»ts. n it i» pul tind«r wet nlet?— Y*e«. 
t'*’- Tl.r.v it no oj'p •it io-i on the |ar! « f ibr I'e.’j-lef — 

T. .eiv b no romi abiTn al oat It ; they ran take water if tier 
Me. 

F?. Q. 0;.tv tl.ry J.sro Invn eneticl uiiier tJiO net 
ir.ti.» !—0;iec tl.fv bare ij<»d St. 

fe.k Q. ■’ijen they MW boand to coon eji'.itatins tire ? — 
Ti.fV do'./l do it on Itie K'irn<i..K'a;.al. 

t'l. Q. 11.« KvrTi'.ci <'»nal j» Ibc rne ricrjitlon f — Y'et. 
y:.'. Q. Ibr wj.fir Jer.drsiey it to fsrve je \|i> to caltir.ate 
ri"‘r~-Vf». 

b?. Q. I pndrnland jia w,ant to p.-l oal of that?— Y'c*. 
yj. fj. M'hat dn yrej piopMor — 1 tliimVi p i* n nrr heavy 
rate on lire; t.nd on pmjiet* iike the TunKabJisdn, f tbouid 
pa*, a Ic.w<r rate <.n olliir csopt in order In tncsora'ffl tbeir 
enUivatirn. 

I'r». Q. kVou-d you doBway with the eyitera of jiennanenlly 
aiie-'in;; ItnJ to «el r:ilsiv.aiit!n ?— Ti.a*. it adijliruli j>oinl ; 
I tliLulii have to tbinl; aho-ul it. 

IC. Q. M'!.i-;i n man once tfok w.ater ll e land would not 
l.e piMnafirntly tfoned aa avet at in ibe (iidav.nri nnd 
Kiftnah— Tiirorcliiwlly not, 

1*7. Q. IVonlJ you propoM (o b-ar wet culiiratiun in 
IJellary t — 1 wculJ pat on a btavy into. 

ft?. Q. You would not iiBve a coiiwlldated tyaleni tlicre? 
— Ilo } 0 !i inf.an for dry eullivstion ? 

t'-.t. Q. Ye.'? — 71:6 ptojde would refute to lake w.iler 
nlto;m tbrr. In the way 1 have pul it 1 bavo only Allowed 
Uiem to Uki* water in n bad yi ar, 

KXt. Q, Y’ou inu>l iiave aiitieipated a i;reat drop in tho 
r.-venae wlienever tlure it n yC-vr of fjcjil rainf ail?— Some 
drop nl all evriita. 

lOl. Q* ''’by have you mentiore*l dilTerefil torln of 
rctc’iiuc III llio tablet atlnclied to your rejiottF— 111 order to 
r"nK''*t iu-iuiry for you ; it it a iimineial question ; 

I Irani to eupfce.it n lino of inquiry At lo whelluT llio 
indiriel relarna Are not iniieb Rreater tlinn peoplo eiipposc. 

1011. Q. You tfivo Ibc Ctfiirct for (iodarnrit Kcllorei nnd 
Ganjam ; why have you cbosen Ibeso Ibreo di'tricl* ?— IJo* 
canto three nro tho ditirielt in which largo work* hnvo been 
carried out in ibc Laal few year*. 


103. Q, Tnoao nrediHlricU in wbicli Ihcro liaa been gro.af 
cxlcnjiion of works P — Yo*, at least in two of tiioin lii ly nro 
very creat ; Oanjam i» recent And'Nolloro is fairly recent. 

lot. Q, Y'ou imvo given us Godav.arii because this Is a 
district in wbieh tlioro lins been n very cxlraoidinary 
cxientien ofnuUiv.dlon P— Vcs. 

^105. Q. There lias been no satisfactory extension in other 
districts? — I gave Ganjam because of tho Rusbiknlya 
projeel. 

lOO.^ Q. That is n small Iking P — It will have a marked 
eflcet in A few years* time. 

107. Q. What arc wo to coinp.aro Ibcso fignrcs with P— It 
mutt be done by n financial ofliccr and made (lie subject of a 
ifgtilar inquiry. 

103. fj. {7'dp J'rfjtiVrnf.)— They nro very interesting 
lignret ?— The onlv thing is they arc no*, complclo. • 

103. (J. f.lfr. y/fiyArtw,)— In yonr note you anlicipato a 
further devi’lopmenl in tho Kistiia delta system with a 
reservoir to supply 400,003 acres. That does not include 
sec<md*ctop niUlv.i(ion in tho delta P— Ifo. 

110. Q. Do yon think it is p.isiiblo to get 400,000 acres of 
new irrigititn in (bo nptands of the Kistna district? — I 
hare o-i)y pat lh.il rfgorc down nt npprt/xtmaie. We don’t 
know nnvtliing ationt the areas cominamlcd. 

111. i}. h'efertiiigtolhd KnrnouI'Cnddapah Canal yon s.iy 
*‘ it i* advitable that this canal and its distributaries should 
1*0 folly dereloped at an early date. For ibis it will bo 
iieceisiry to in'rca«e the diseliafgtng c.ipasity of the canal 
to, t*y, S.COO cnteci p.a*sing i*,000 msecs at the Mitakondah 
cutting.'* Why do you limit (bo iner..a«o to 2,000?— -It 
nppjir# that the canal cannot fake more than 1,*,’03 cusccs ; 
it yon tiio! to pa*i the original 3,000 cnsecs that wa« 
cstimatid for, there are certain part* of (bo canal that svon*l 
stanl it. 

112. Q. kVhy?— The banka won’t stand, and fromibo 
eqned'iC!* thrre is a large leakage. 

tlS. Q. In order lo pa*i 3,003 would you ntn the wnler 
at a greater depth or .are the hauks not strung cnongli P— 
Yon would liavf t-j run it at a ilep’.li of S fed where noa- it 
won'i stand mare than C or CJ feet. 

114. Q. Tlie b.atiks atetc not made sliong enough?— No; 
the w,alU .and the aqnednet.s were made b idly ; they used 
Inferior mortar. 

1 15. Q. MVu’d it be imposMblo to make Ibal good now ? — 

I cannot ray. I should say yon might run it at 7 feet 
raf.dy. lo lSSl*h’5 we never t.an more lliaii C feel. 

11*0. Q. 1« there any pmsihility of ineiwaing the bed 
fall?— Yf*. but ni-l in the upper part. The fall in the 
upper »a-.ach« is Jiteil by the llindri aqiieduet. 

117. Q. T.Se clmnnel Cjuld hcl be wldmcd ?— Vcs, but at 
vety peat espenre. 

I'l**. <3. Jlksn question of gelling down the original 
3,0j0; Is ikal a mstter of expense oris il a physical im» 
J'0'»ilnliiy ?— I should say myself it is best not lo do it. I 
think it IS Iw'tler lo g.-t tlm extra quantity on tho other side, 

I ehmld limit it to 2,500 at the ]ic.ad and 2,000 nt the 
cutting. 

lit*. Q. You think you could not gel moro than 3,000 
down nl the cutting ?— No, tlial is my opinion ; it is a 
matter f.ar invc'liga’.ion. 

12'>, Q. At I lie lie.ad Iiow much would tlioro bo? — 2,500. 

121. U. kVhero is the difference— 00!)?— That avould be 
ImV on tiio road. 

. 122. Q. In avb.at avny F — lly absorption and percolation, 

123. U. In referring to Ibo Uartir tank project you say 
•• it wotihl be well to a'ccrl.ain if dry crop could bo irrigated 
under this tank " P— Yc«, that is to sa^*, if there is any area 
Commanded lower down. 

121. Q. Wliy lias tlial not been nscerlaiiicdF— Idon't know. 

135. Q. It does not appear to linvo occurred toanybodj* to 
irrigato dry orop*. Tlioro is sumo dilllculty about tliis 
matter wliich 1 eannol undorstinJ ?— Tlio reasons nro given 
in G.O., No. 3G1— 17>I., dated tiio 7lb January 1003 tread). 

I nm quite cjuvinced tbat tiio peopio will tako water for dry 
crop* in Atianlnpur, Cuddapali, and Kurnooi. 

130. Q. Then wliat do you propose to do to remove the 
dl'cauragcmcnt lo iiTigats dry crops ?— llodueo the rate. 

121. irhy siiJuld the land fra asfeissed to «vl eullim- 
iionntnllp — 'I'nat is tho riormal system; the system is nt 
the bottom of the whole thing. 

12s. Q. Supposing tho wet assessment were taken off nud 
mtes ebarged on tho crop, what would bo the objocliou to 
that?— That would have to bo considered in the Ecrciine 
Department. 
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; 120. Q> Hnvo yon over coimidorod . U from your poinl oE 
view ns n onnnl omcor P—My opinion In Hint 1 Dliould inko n 
eortoin nren under cnoli Innk wliioh must be irrignted for 
rioc, tbo nren oommnndod by Ibo low water-supply in tbo 
tonk. 

ISO. Q. Why P— Bflcnuso it is moro or less wot. 

131 . Q. Would it not bo snfllolonltocbnrgon rico inioP— 
Yos, ns long ns you prevent constnnt inspcoliotis •, thnt Is 
very objeolionnblo. 

132. Q. Tbo only inspection yon want is to bnvc n record 
of tbo nren cultirniod P— Yes, Hint might bo done. 

183. Q. Is it not tbo ease tbnt n largo port onnnot bo put 
nndot dry crops, bcennso tbero nro wet crops nil round and 
ibo soil too is wot P Yes, I would bnvo threo zones j wet, 
diy wiibin wet, nnd dry beyond. I would cnll it wet up to 
n certnin contour. I nm only speaking of districts like 
Annntnpur, Cnddnpab, and Knrnool. 

13‘1. Q. How do you diiTorcnlinlo P— Tlicro are districts 
that require rcnl protection 5 the irrignted nroa is very 
stnnll compared with tbo whole area. 

1S5, 0* J you eiib hero a pori ot tiatiK to gift at 

much wet onltivnlion ns yon can from a revenue point of 
viowP—I would not try to _ force irrigation of ury crops 
where protection is not required, because in Iboso areas a 
far greater proportion of tiio people cat rice. 

180. Q. I am not trying, to force it. I am speaking of not 
discouraging it. You say “Sir Arthur Cotton proposed tliat 
Tungnbiiadra water by storage in one of tbo bmnobes should 
bo brought tb rough Alysoro into the basin of tiio Polar." 
Supposing it was possible, would it not cut at the root of 
your proposal P— No, tbero is a largo surplus. 

137. Q. Bo you mean thnt tliero is enough water in 
ilysoro for both P— Yis. 

138. Q. The question of bringing water Into tbo Falar is 
for fnluro consideration P — Yes, 

130. Q. It should not bo dismissed P — No; it would bring 
a largo area under onUiration, if yon brought Tungabhadm 
water into the Polar basin. 

IdO. Q. What is your idea ns a Public Works olTiocr in 
regard to the maintenniico of tanks j bow would you propose 
to roaintnin them P -I think they should bo anno by tbo 
villagm-s. In Mysore you had some evidence to show that 
the villagers undertook to do the earthwork wliilst tho 
Government did the masonry. 

141. Q. In Mysore they s,aid they had the same difliouliics 
ns they have hero and reqairod legislation P^Mo doubt yon 
must hnvo legislation. The kudi-maramat system is dying 
out. My opinion is that it is duo to tho Public Works and 
Bovenno oiTiccrs not noting together. 

14&- Q. . How would you rosuscilato it P — You would require 
to have an Irrigation Act and probably a ocss os well ; it 
should bo put in tho hands of tho local people. I think tho 
villagers should bo made to do the work of repairs ; it should 
not bo done by the establishment ; it is possible to bnvo 
certain lengths of a band done by tho villagers. It only 
requires an Irrigation Act to enforce it. At present tho 
people do an enormous amount of kudi-maramat which is 
not recognised, but they do it ; it is only expanding tho sys- 
tem to a very small degree ; they oloar out their oltanncls and 
they look after their sluices. 

143. Q., You would not even put thenr b.ankB in order? — 
If tho history of a tank shows that it is constantly brcacbodt 
then it shoula bo repaired ; if not;I should Icavo it alone. 

144. Q. Supposing it does not hold water up to its pro* 
per level P— If it is shown that its capacity is reduced you 
must repair it. 

143. Q. Who is responsible for saying whether a tank 
should be repaired or not P— If a tank is bolow the standard,, 
we proceed to mako on estimate. 

146. Q. Yon consider that the rules want altering ; tho 
standard should be made more elastic P — Yes. 

147. Q. Do you think moro money is wanted for tho 
Tank Bestomtion Scheme than they are allotted? — lam 
against the whole system until they have a system of 
maihienanoe. 

148. Q. There is groat trouble owing to the defootivo 
.sluoies of the tanks ; you aro not against tho system of 
putting in new slucies P— No. 

149. Q. Would it not be possible to provide them with, 
proper sluoies and waste weirs P — ^Yos. 

150. Q. Would you put in weirs ond repair 'the bandi' 
everywhere or only in places where there have been- 
breachoB ? — Whore there aro proved dofoots. 


161. Q. If yon did that, would your present gwnl Ijo 
enough <0 put tho tanks into order in a roasonablo time P— •' 
There is no reason wiiy it siiouid not bo increased. 

162. Q. Yon liavo estimates outstanding amounting lb 
11 lakhs .of rupees? — ^Yes, investigation is threo or four 
years in ndvnnco of oxosulion. 

163. ^ Q, Could yon ascortsin whctlicr that could bo re- 
duced if 3'on threw out certain things that are not urgent P— 
Yos, it liDS to bo ])rovcd. 

164. Q. Still ills po.isiblo to get some idea P— Yes, I can 
got ytJli tiio information. Wo would iiavo to get the iifstoty 
of a scries of tanks thnt bnvo been taken up nnd see if they 
were brcnclied or not ; it would tako somo timo. 

166. Q; How long will thnt lake to inquire inloP—I 
should lliiiik about a month. 

160. (ZVie JVraiVen/.)— It would bo very intorosling lo ' 
itnvo Uint information. 

167. Q. (ilfr. J£iffham.)—Vfl\&t is tlio matter yon refer 
to in reply to question No. 6 P— -Thnt has to do with tbo 
qncslioii of tho reorganization of the ordinary works 
eslaWiilimcttt ia B/o Jlereaaa Department. After a eon' 
sidernbic nmonnt of disons.sion a sohomo wiiieb wss forma* 
laicd was rejeoted by tho Itcvcnuo Hoard, because tho pay 
of certain men wonid ho liiglior than tho pay of Ibb Tahsii- 
dare. They iiavo no proper inspecting staff. 

168. Q. Wlicre do they recruit tho men from?— They 
take tlio men who bnvo passed tlio Engineering College 
Bub-oversoer lest nnd also lower men who hare oiily passed 
tho mnislty tost. Tho whole thing is in a very unsatis- 
factory state. 

16P. Q. Then you refer farther in the same page to tbo 
stress laid on tho percentage of establishment obarges. 
What do you refer top— Trio Government of India arc 
always harping of the percentage of rstablishmont charges.' 

160. Q. Do they object to llic percentago on establish- 
ment ns being too higit P — Vrs ; they have objected and the 
question lias been inquired into. 

101. Q- That is a question of Bevenne establishment P— 
No { I’ublio Works establishment. 

102. Q. Inmnw.ireof no objections?— They have been 
trying to redneo tiic percentages and bare failed. The con* 
seqiionco is thnt wbenerer an estimate is scat in for an 
investigation it is passed with groat difficulty. 

lOS. Q. If yon boro ad estimate for nn investigation tbo 
charge for tbo investigation ond establishment goes against 
itP — ^It goes to swell percentage charges. 

164. Q. Supposing an cslimato is sanctioned for an 
investigation of the Tungobbadra sclicmo and you employ 
an ost^lislunont, bow docs that go?— Against general 
establishment charges. 

166. Q. I think you hnvo raised nn objection that is rather 
on imaginary onoP — It may bo so. I know that any 
csllinato that is sent in for establishment is scrntinizcd very 
CBitinlly. TLqy try to cut it down os much ns possible. 

160. Q. {Mr. iMttir-Macke/izic.y—'Who do P— This 
Government. 


167. Q. (ilfr.ffigAaia.)— How would tho Cauvery estab- 
lishment bo charged P— It has been charged to tbo establish 
mont charges of tho year. 

168. Q. You say in reply torquostion No. 8 that_ black' 
cotton soil can bo irrigated ns well ns any other soil : " It 
would in most cases bo impossible to provide for subsoil 
drainage by pipes, but tbo same effect may bo, perhaps not re 
efficiently, obtained by intonniltont supply at long intervals 
of, soy, ton days or a fortnight.” Wo nave seen n great deal 
of black-soil cultivation in the Dooohn and found ttore that 
it was considered necessary to irrigats it very copiously r . 

I understand you were dealing with lift irrigation ; there 
they give small waterings^ frequently ; I oontemplato giving 
otto watering once n fortnight. 

169. Q. They say tbnt spoils it P.— I am not aware of that 

170. Q. Ton say in reply to question No. li "I would 
recommend thnt a Bevenne and a Puhlio Works oUicsr 

Bbould bo placed on special duty to jointly revise the pro- 
erammes and, in consultation with the local officers lO ascer- 
tain local wonts." Why cannot the famine relief pr^ 
ijrammos in the district be jointly revised by a local 
«nd Public Works officer?— You have to find out new works , 
hdw is that possible.. ' 
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171. Q. Snrely tl\o loon! Bcrcnno nnd Fublio Wovlts 
officers can find them onl ; then vrhot is the goad of putting 
on special officers ?— They have loo much to do. The Col- 
lector is immcixed in office work and never goes out iii oom- 
pany with tbo Esecutivo Engineer. That is one of the 
wants of the system. 

172. Q. If you have a special Eovenuo and Public "Works 
officer, you would want them for every dittrict P— I should 
say one district conld he done in three montlis ; I would take 
the faminc-alTcctcd district such nsCuddnpah and Anantapur 
first. 

173. Q. (3/r. jlfwir-jlfacl'cnsfe.)— "What is theolianictcr 
of tho hydrographic survey you propose P — To osccitain the 
level at which subsoil water is found. 

• _l7d. Q. How would you ascertain it ; by boring P —From 
existing wells and also by borings. 

175. Q. It should bo done by the the Gcologie.'il Depart- 
ment P —Yes. I don|t mean that they should immediately 
stop a well boring in order to wait for tho hydrographic 

SUITOJ'. 

170. Q. Yon consider the condition of tho famine pro- 
grammes allogother unsatisfactory ?— Yes. 

177. Q. In most districts p — I should s!iy praoticnlly in 

all 

178. Q. Do you believe that tho state of things is such 
that, if a famine suddenly snperrcncl, the programmes 
would bo very much discarded P —Yes, I think thoy would 
begin with road-metalling in preference to anything else. 

179. Q. Do yon believe it would bo possible to prepare 
such n programme as would concentrate work on irrigation 
works in the districts ? — Yes, I include village tanks and 
wells and things of that sort. 

ISO. Q._Do yon think famine Labour conld be employed on 
wells ? — Yes, in particular cases. 

181. Q. Would not the wells bo exceedingly scattered 
and diOSeult to supcivisc ? — ^Tho hcadiuan of a villago conld 
supervise 60 wells per square mile. 

182. Q. "Wonld yon not fear a good deal of c-aiing up of 
the money P— Tliat you expect in o famine. 

183. Q. Yon don't think there would be more of that 
than in any other system P -No. 

184. Q. Would yon_^ approve of the clearance of silt as a 
form of famine relief ?— For very small work it would bo 
useful, but in general it would not bo a practicable schoino. 

185. Q. (Jfr. Sajaratna MudaUar .) — You were referring 
to tlio minor irrigation establishment under Collector*. Are 
not Sub-overseers, Overseers and Supervisors selected by the 
Fublio Works Department and Chief Engineer P— No, I 
don’t think so ; they wore not selcotcd ; they took the best 
men they could get 

18G. Q. l>id not tho proceeding.* of tbo Board contcmp'ato 
sneb an arrangement with regard to tbo staff F — I don't 
know. 

1S7> Q> If that arrangement is carried ont, do yon think 
that there will be any diliiculty in tho sslccUon of competent 
officers p— There may bo very good men, bnt there is no 
inspecting officer. 

IBS. Q. How many men over Its. 160 were proposed by 
tho Chief Engineer for irrigation ? — 1 don’t know. 

-189. Q. It was only four for the whole FresidoncyP— 
I "don’t know. Tho Board considered thnf it would bo 
impossible for tbesa men to do any useful work. They said 
their pay was greater than the Tahsildnr’s pay. 

100. Q. And the moro important rCtison was that thoy 
would be pmclically useless having such a large circle ; only 

■ four men for the whole Fiosidencyp — ^No doubt they wore 
right ; the scheme was an inadequate one. 

101. Q. Is not tho Executivo Engineer consulted in all 
matters of on important nature ?— Yes, if they wont esti- 
mates for any masonry works. 

192. Q. Estimates for largo repairs arc also sent to him 
for check P— Some nro. 

198. Q,. Is the professional 'advice given by the Executive 
Engiuecra not sufficient to ensure the proper execution of 
these repairs P —They have nothing to do with tho super- 
vision. The TaLaildar practically supervises. 

194. Q. And the Supervisor P —A Supervisor is kept nt 
tho head office to check tho e.stimates in North and South 
Af-ed- } the mmsajuMice is that iha irhda jnwi* is dnun ly 
the Sub-overseer under the Tabsildar ; the Tabsildar has 
not the time to go and look at the works. 

105. Q. What remedy would you suggest ; wonld you 
transfer these works to the Fublio- Works Department P — 
No, not at all. I propose to completely alter tho whole 
system. - 


196. Q. By inorcaaing tbo ostablishmonl P~Tes, probably. 
A system will bavo" to be devised. I have not thought 
mneh about it. It requires investigation and inquiry. ' 

197. G. {Ml', Muir-Maohenzie .) — At any rate you 
wonld not repair tanks under 209 acres P — No ; I am strongly 
ogainst n retransfer of these works to tbo Fublio Works 
Department. 

198. Q. {Mr. Nicholton .) — ^Things aro very bad and 3"ou 
have not got a remedy P — The matter requires some consi- 
deration. 

199. Q. (Mr, Mtiir-Maeienzie .) — Under whnt depart- 
ment would yon place the maintenance of these works? — 
I should liko to see the whole thing brought under the 
Local Board. 

200. Q. That moans tbo Collector after all P— Yes, 
indirectly. 

201. Q. {Mr. 2V7e7<ofso».)— Then there .would be -no 
Public Works officer P — It is n matter that will have to bo 
investigated. My general view is that yon would have to 
decentralize and bring the whole of the ordinary works 
undor the Bevenno Department with tho Local Fund works, 
and haven separate Engineer for that.^ The Loeal Fund 
Engineer’s position wonld have to be raised. 

2't2. Q. (Mr. Eafaratna Mudaffar.j—ds a maffer of 
fact, be is nnablo to do his own road works. Why should not 
tbo Executive Engineer do the work P — ^You wonld have to 
increase the establishment very much. If yon wanted to 
retransfer the ordinary works to the Fablio Works Depart- 
ment, yon wonld have to incroaso the staff and then there 
would be the blook in promotion, after which you would have 
to reduce the numbers and the whole thing would have to 
be begun again. 

203. Q. "Yon say tbero is a divorce between the Bevenne 
and Fu'blic Works Departments P — Yea, that has been my 
experience of tho last twenty years. When I came ont tho 
Collector and Exeentivo Engineer went out together. 

204. Q. Was not then tho District Engineer sabordinate 
to the Collector P— No. Then the Engineer constantly went 
ont with the Collector ; now the Collector is too mnch 
busied in office work. In my opinion that is tbo reason 
why kttdi-maramat is dying ont. 

{Tie Prct!den(,)—1{ you wonld give ns a note on 
the subject in the next few weeks wo should be very glad. 

205. Q. {Mr. Bajaratna JlfwdiiL’or.)— Yon said the 
present system of classing tbo land ns wet and compelling the 
people to grow a rice crop is objectionable. Is it not the case 
that in years of ample rainfall, when dry lands are irrigated, 
tho people as a rule cultivate a paddy crop. When there is a 
larger area of dry land irrigated, as a matter of fact, the 
rayats prefer to grow n rice crop P— In whnt districts P 

206. Q. In’most districts? — In coast districts they prefer 
it because they like to eat rice and in other districts they 
sow a certain amount of rice to pay for their assessment. 

207. Q. 1^00 Ibc myats are compelled to grow rice F— 
They are practically compelled to do so. 

208. Q. Bat even when it is left optional with them they 
prefer rice P — Natnmllj beoanse tbo profits are greater. 

209. Q. There is nothiug in tbo system of wet assessments 
which compels them to grow riceP — I believe in the 
ayahzts of tanks they nro compelled to grow rice. 

210. Q. You said if it was left to them they would grow 
another crop ?— No, I did not say that ; I said yon should 
encourage it. 

211. Q. If it pays them to grow a rice crop ?— I should 
leave it alone except in a district where tho supply of 
water is limited. Where you can protect a larger area I 
wonld olter the system. 

212. G- Fresidenoy, as a matter of fact, wherever 

there is water they teke to rice P — No ; they don't do it 
under wells because they have to work for it. 

213. G- Is your present establishment in a position to 
spend n much larger allotment than it has at present P — 
Yon might double the allotment. 

214. G- existing establishment could spend double the 
nllotment ? — Yes, you might require some petty supervision. 

215. G. I^ cannot they find time to investigate some 
of the projects that have been prnpased in the jast 20 to 30 
years P — It is being done. 

216. G* 1° paragraph 6^ of yonr book yon give a state* 
menh of tho capital outlay in the different Provinces. The 
net sum at charge against Madras is 83 lakhs as compared 
witb 600 and 700 lakhs in other Frovinces P— I don't know 
if *' Navigation ” is included or not. 


Colonel 
A. IP. 
Smart, 
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.- 317; Q- Including "Navigation " what does your figure 
work to P—101 lakhs, I think. 

218. Q. I find it is 213 lakhs including “ Navigation P *’ — . 
That is quite possihle. Even that is small compared with 
other Provinces. It includes the NurnooI<Caldapah Canal 
which is a dead burden on tlie system. 

219. Q, With regard to the Barur project, we were told 

in Salem that the supply channel is notin good order P — It 
is possible ; it was in good order when I saw it. The 
difiSonlty was that they had not extended it to some land 
that conld be irrigated. 1 don’t think they have found 
what area is commanded. — 

220. Q. {Mr. _ Nicholson.) — You mentioned the Tonga- 
bhadra scheme ; is it not practically the only way by which 
the very arid district of Anantapnr could be sncoessfnlly 
irrigated P — It is the best way. 

221. Q. You are unable to nse Fenner water on the high 
lands of Anantapnr? — ^Yes, that should be investigated. 

222. Q. Half the area of Anantapnr only can be com- 
manded by Fenner water P — Yes. 

. 223. Q. Have sites for the Cauvery reservoir been finally 
determined upon P — \fe have not completed the investiga- 
tion. 

224. Q. Is it possible that there may he some Other sites? 
—There is one possible site just above. 

225. Q. Do yon remember that Air. Thomas before the 
Commission of 188'J mintioned a site?— It is doubtful if 
there is snfiScient capacity there. 

226. Q. You will investigate that before yon finally 
determine the site P— Yes. 

227. Q. You propose to nse Cauveiy water for Tanjore 
and Bhavani water tor Coimbatore P — Yes. 

228. Q. If Bhavani water is nsed for Tanjore, then 
Coimbatore must go without P — Yes. 

229. Q. Have you ever got on the track of Sir A. Cotton’s 
investigations made on the slopes of the Nilgiris in 1828. 
He spent a year there and reported on the construction 
of re-^rvoirs for commanding the whole of the Coimbatore 
district F — No. There was a report by Mr. Fraser who was 
on special duty. 

230. Q. It was in the Board of Bevenne, but we cannot 
- find it P — ^I have not seen it. 

231. Q. It is quoted in full in the Fublio Works Commis- 
sion’s Beport of 1853 P— I saw- the report of 1853, hot 
conld not find the report you speak about. 


232. Q, Cannot a great deal be done in Pattnkkaltai 
with local water P— Yes ; it is proposed to have a reservoir 
in connection with this. 

233. Q. With water bronglit into the district from- 

the CauveryP— The. aonth-w(st supply will bo from the 
Cauvery. . - 

234. Q. Would you be able to do that from the present 
water coming down the Cauvery, or would you require the 
new storage schemes that you spoke of in the Salem district? 
—You must have storage tanks. You can carry out the 
Fattukkottai scheme without storage, but in order to carry 
the district over certain periods yoi must have storage. 

235. Q. Beferring again to the minor works establishment 

think yon said that, what was ohiefiy wanted was super- 
vision; you have not the supervising officers P— No, 

236. Q. Yon also said that the present Fublio Works 
establishment can expend much larger funds if thev were 
provided P — Yes. 

237. Q. That being so, why should not the Fublio Works 
Department take over minor works P — That is different alto- 
gether. If ^ou increase the grant, it will- be to take up 
works on which yon can concentrate your labour. 

. 238. Q. The present grant for establishment is 15 per cent. 
If it was inorensed to 22| per cent,, would not the Executive 
Engineer he able to look after the minor works of the 
district, excluding tanks below 15 acres P — ^I don’t think 
the system is a good one at all ; it does not give him time 
for investigation. 

239. Q. If yon had a special investigation officer such as . 
has been proposed by other witnesses, would not the execu- 
tive officer have time in 'his district to carry out these 
works P— To inspect them all. 

240. Q. Not to inspect them all, but to deal with a 
certain number? — I think the system is a wrong one. . 

241. Q. Do you think that the headman of a village 
could supervise small pillage works such as the excavation 
of village reservoirs, clearance of silt and so forth? — 1 
Iffiink it is the very best way to do it. 

242. Q. The village organization is such in Madras that, 
with aid of a certain amount of teclinical supervision, tlioy 
could caiTy out small, works in famine time?— I think so, 
certainly. 


' As promised in my evidence before the Commission, I sub- 
mit an analysis with diagram* of estimates under the Tank 
Bestoration Scheme sanctioned daring the three years 1898- 
.1901. In my opinion (and this should be regarded as a 
personal opinion) a great deal too much money has been 
expended on these works, especially in the two items surplus 
works and earthwork. 1 consider that if three-fourths of the 
money expended on tanks had been expended on new minor 
projects aod the extension of well in-igation the money would 
have been more advantageously and remnneratively laid out. 

With regard to surplus works, 1 consider that sufficient 
attention has not been paid to the past history of^the indivi- 
dnnl works. If a tank hatitl has not breached in the past, 
save in an exceptional cyclone, the weir or calingulah in 
existence should have been left alone. Of . oonrse there are 
exceptional clroumstanoes where the tank does not hold its 
full supply or where a raising of F.S. is desirable, when 
' altOl'atious in the old ealingulahs or oonstrimtion of new 


weirs would he justified. It will be found that, in spite of 
the work that bos been already done, tank banks will breach ' 
in exceptional oyolones as they have done in the past. 

With regard to earthwork, I consider that, before a regular 
system of maintenance had been devised and enforced, any 
extensive raising and widening of banks should not have 
been undertaken by the Covernmoiit. - Ordinary ^repairs 
absolutely neoessaiy to prevent breaching in ordinary, years 
I would leave to be dealt with by Superintending Engineers 
under the usual yearly grants. 

1 consider. that all money that has been effioiently spent - . 
on supply and distribution has been well spent, and in this' 
direction would advise that epecial grants should ohiefiy 
be spent in the' future. 

The above remarks do not apply to famine rqljef works. 

A large number of estimates have^ been roughly preparad 
for famine labour, when the necessity arises, and no better 
works could be found for such a coiitingenoy. 


* Not priotod. 


JJr.U, Behbon, Deputy Director of Land Becords and Agriculture.- 
{Madras, 13th Februarg 1902.) 


The questions on which the Commission desires to obtain 
information may, in the main, be very simply stated 
by reference to resolntion of the Government of India, 
No. 13, dated 13th September 1901. They are— 

(1) The value of irrigation to the rayat, and to tuo 
country ns ti whole. 

(2) How for Irrigation snpplics have been already uti- 
lised by Government and by private effort, and the results. 

(3) What more may be done by Government to develop 
irrigation. 

(4) Bow private effort may bo cnconragcd in the con- 
struction of tanks, channels, and wells, etc. 


2. In this note 1 propose to indicate briefly- the opinions I 
have formed on these points. My experience ranges over the 
last twenty-eight j-ears, and cither from personal knowledge 
or authentic sources extends practically to the whole of tlio 
Presidonoy ; but 1 claim no personal knowledge from obser- 
vation of the Ganjam, Vizagapatam, Nellure, Alalabar, and 
■South Cannra districts. Over a largo part of the remain- 
der of the Presidency, I have travcUoa at almost all timcs- 
o£ the year in various capacities, which has given me 
opportunity of observation, whilst my duty has wade it 
necessary to make myself acquainted with all the - avnilaoio 
sources of information hearing on. the rural econonay • and 
condiUon of the country. 



SELECTED EVIDENCE!. 




• ?.• Into detnils of gonorol informotion, it is not ncqeBsary 
for nto to enter hero. The stotisticnl ntlns, compiled in tlio 
cniiy nineties, contains most of what is generally pertinent, 
though soino of tho statistics tlicro given are obsolete, and 
others require revision. 

• My note on the lainfall of tho Presidonoy, drairn up^in 
1809, witli the snpplomcnt prepared this year, gives full in* 
formation ns to rainfall— unless dotniled tables are re- 
quired- -and those tro nro nvuilablo for tho whole Pre- 
sidency. 

4, Proceeding now to tho main questions as set out by tho 
' Government of India, the answer to the first can only bo 
general. It cannot ho given in reply (o the detailed ques- 
tions set out on bclmlf of the Commission, for those are in 
some respects innpplicnblo in Madras. Irrigation works, 
as they csist, fall into ihreo classes ; 'these being— 

(or) Irrigation from canals or channels taken from our 
largo rivers. 

(i&) Irrigation from tanks and other minor sources. 

(c) Irrigation from wells. 

The questions of supply in the first two groups of works 
are for Engineers to answer from their records. 

5. Under canals, etc., from our largo rivers, water is or.lt* 
narily available long enough to cnablo tho rnynt to grow two 
crops— that is, two crops of paddy, for it must always bo 
remembered that irrigation under (a) and (i) works in 
Madras connotes tho growth of paddy — unLirtunntcly in 
some cases. This observation rrgnrding the growth of two 
ornps is correct of tho Godavari, JCistna, Canvery, Periyar, 
and Tnmhraparni rivers systems, though the prnctico varies 
much more than it need with regard to local conditions. A 
Tanjorc or Tinnevolly rayat in Godavari would sconro two 
wet crops over a much larger area than tho Godavari rayat 
docs. 

Much more, then, might ho done in growing two crops 
tlisn is done, but tho statistics compiled chcwhcro will show 
what is dono. 

G. As to substitntions, it cannot bo said that irrigation 
under works (<i) and (6) leads to any snob on a largo scale, 
for paddy in itself is no more valuable than our dry grains ; 
hut it is n heavier yieldcr and even whore no second crop 
of paddy is laisod there are often large crops of pulses, etc., 
grown ; though a larger extent might bo, if tho revenno 
rules encouraged it. Besides these n good dc.al of sugarcane, 
tuTincrie, betel, and plantains, cto., is grown under nil these 
works, and these arc much more valnnblo than the grain 
crop. But it roust bo noted that these nro not fonnd so 
much under the largest works, which tend to waterlog the 
ayajeat, ns under the smaller and better situated works ; as 
an example, tho irrigated land from Erodo to Triohinopoly 
may be compared with that of tho great deltas. 

7. Iirigalion, of course, iaorcascs the yield of a given 
, crop, but, for tho reason above given, it docs not nppenr 

possible to give any direct answer to the questions of tbo 
Commission. More valuable still is its function in making 
Ibc yield assured. This is to be cspooinlly noticed in con- 
nection with wliat arc called ''supplemental” wells under 
tbo smaller works with a precarious supply. But such wells 
are not commonly fonnd under the larger woilcs, tixiugh 
they would ho most valnahlo there if the rayat would use 
them to raise hla seedlings and to carry over tho crop when 
the supplies are low. 

8. Damage from over-irrigation undoubtedly occurs and 
probably is more extensive even than damage for siiort sup- 
plies, but this is a point connected with the coonomical use 
of irrigation water on which no nbsoliita data exist. Otlicr- 
wiso and generally, it may ho said that, so far as the northern 
deltas are concerned, the direct and immediate effects have 
been overcome, tbougli, ns mentioned above, waterlogging 
prevents the cStcusion of the moro valuable crops, and so 

' far ns Tnnjoro is concerned, inattention to drainage is com- 
plained of in parts. A good deal of alkaline efilorescence 
rises in places, but tho areas afiected have nowhere been very 
' large, nor has tho evil proved difficult to deal with. In 
Eistca especially there was a good deni of complaint thirty 
years ogo, but now the oomplainls are confined to small 
- areas. The fact being that drainage has been moro attended 
to of late. It was overlooked at first, which was ' of course 
a fundamental en'or ; but the drainage question, to which 
the Marquis of 'Tweeddnle, when Governor of -'Madras 
about 70 years ago, drew attention, has never, so far as I 
.am aware, been thoroughly investigated, and I should- state 
the cardinal principle of irrigation to bo to get water iitio 
the land and not on fo it ns 1ms been considered enough 
' heretofore. This is a question which ^rim& facie needs 
‘ experimental inyostigatioq.' 


' 0. A good deal of the land imder works («) and (J) has to 
■go without manure, but not nearly so mnoh so as does tho 
unirrigated land, manure naturally bringing . a better return 
whore water is available ; but them is no evidence of deteiio- 
ration, 'though of course the presumption is tlist way, hut 
when hind yields only at the lowest rate, deterioration is 
very slow. Deterioration from continuous cropping with 
ono crop is inevitable, unless some compensation ncorues. 
This does to no inconsiderablo degree under river channels 
from tho silt brought down by the rivers, -Tp_ a more 
limited degree, this also ocours with tank irrigation, but 
one of the most valnnblo agencies for maintaining, the pro- 
ductivonoss of tho land under paddy is the growth of pulses. 
In this latter respect much more might be done than is.. 
Bu^ generally speaking, where silt is net bronght in, the 
dry land suffers to maintain the yield of the wet, and a 
heavy draft is drawn on the waste land to produce green 
manure. 

It would bo nn advantage also if tho rayat were encouraged 
to (ako water after haivest merely to enable him to plough 
up his land oven if lie did not gr.-w a crop of green manure 
thereon. Tho essential aeration of the land, after taking q 
crop of paddy, is only secured incompletely by allowing it 
to and oraek as is nsnnl. IE it were thoroughly broken 
np during the dry weather, the result would he most 
^noficial. This is dono In parts of Tinnerelly. 

10. Under tanks, the fact that the supplies are dependent 
on local rainfall renders irrigation precarious, and in the 
case of such works the existence of supplemental wells is of 
tho greatest value. Many tanks hove to be filled more than 
once in order to enable thoir ayakat to bo irrigated ; and in 
foot in consequence the crops under such, unless protected 
by wells, are moro precarious than are those on the dryland. 
Under such works, the adherence of the people to the 
growth of paddy is peculiarly unfortunate, although in some 
of tho most precarions tracts experience has driven them to 
modify this genemi praotico, but the whole economy of the 
matter has nover been fully investigated as it ought to be. 

11. Owing to tbo large area ocenpird by tiie tanks them- 
selves in proportion to the area they may water, the pre- 
carious character of the supplies generally, and the oost, 
there is not much room for further tank constmotioui but on 
this information is wanted from a large and sysleraatic 
investigation of tho irrigation resources of the country. 
Hitherto, irrigation works in Madras have been devoted to 
money-making. Tboy yield at present an annual surplus of 
moro than 30 lakbs of rupees over and above a ressonable 
interest on the oapitnl iiivestod, even though capital charges 
have been frequently debited to current expenses. The 
rovenuo seeking era is or may, therefore, very well be ended 
and the whole question looked nt broadly. Even In the 
projects that are before the public, it is difficult to find any 
general ideas, any principles, and with the constrnotion of 
every work new rights grow up which are inimical to general 
progress. As a cardinal case in point the Cauvery irrigation 
system may be quoted.. The main objects now in view seem 
to be tho expansion of irrigalioii and seooud crop in Tnnjore, 
and muoh study has been given to this problem. 

How this policy appears to be one of setting the esr^ . 
before 'the horse ; and one timt should be superseded forfh- 
■'witii. Tho idea may prove the best ultimately, but to 
deliberately accept it without investigation, as appears to 
have been dono, seems to me to be altogether a mistake. 

Tho Canvery descends from Mysore, to Erode with a 
great fall, and umst at numerous points ooinmsnd large 
areas In Salem, at least. Suggestions have been made (or 
carrying its waters through Salem to the sea in South Arcot, 
and whit appeal s to be necessary is to examine and -deter- 
mine whether the surplus ivaters of the flood season cannot 
be taken off at high levels and -distributed over a large area 
of upland where the crops are normally precarions. 

What then is required is that each river basin should he 
examined Ji’om above ddwimardt — not from, sea coast up- 
wards; and every possible opportunity for diverting its 
watero over available areas made use of. In such an inves- 
tigation, opportunities for storage may probably be found 
by means of which the river floods may be controlled. As 
an instance of what may be possible the original projects of 
the Madras Irrigation Company for storage works about 
the upper waters of tho Tungabbadra may be quoted. These 
were, rejected without, so far as it appears, adequate reasons, 
although one of tbe tanks then proposed has since been 
taken np by the Mysore Government. ; Tbe object should 
be to store and utilise as mnoh water as possible as far from 
the coast ns may be, and only as a last resort should, the 
.'extension of second-crop onltivation in tho deltas he aimed 
The canon of the greatest benefit to tho greatest number 


Ben'aon, 
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slioiild always be bold In view, and noi; the biggest profits 
to the Oovernment, ns if it were a purely commercial under* 
taMng. Profits enough and to spare there are to finance 
schemes on n large scale, and the security of the revenues oE 
existing worhs is enough to guarantee 10 orores of loans, 
even if the works carried out by their aid proved ' absolutely 
nnp'oductivo directly. 

12. But it is not only by the construction of works that 
the State can develop iirigation supplies, for every tree' 
planted, and every acre that is cultivated more deeply and 
thoroughly than usual helps to lesson the rapidity of the 
"run off "and to make the sources of supply more certain. 
In these respects the Government must of course act through 
private owners, but in tree planting, for instance, there is 
no reason why much more might not he done, and -hotter 
tillage may be looked for from the dissemination of ' infor- 
mation, and it will enhance the stability of the agricultural 
community. Irrigation in its -widest sense connotes the 
utilisation of all supplies of water ; most of these' are the 
rain that falls on the land, and it would he to take the 
narrow view of the problem if the " run off" 'only is con-, 
sideccd. But if the latter alone be considered, I .contend 
that ns yet we are in a state of hopeless ignorance as to the 
real economic duty of water ; that is, how the water made 
available can be ntilised to the best advantage, not of the 
individual, but of the community. Even nudor our largest 
werks we are told that the duty of -water for paddy is etill 
undetermined, and it would appear that even yet the 
Engineers cannot say for exactly what land in Nistna water 
can be provided, on the basis of the empirical figures hereto- 
fore accepted. 

One of the great wants of iirigation is therefore a complete 
system of investigation, and in connection with that it should 
be remembered that any gjod s]^em of irrigation demands 
a thorough system of drainage. 

' 13. As regards specific projects that are known of, the 
astonishing thing is how few these are. The development of 
the NurnoobCuSapah Canal is perhaps the most urgent, and 
the simplest of solution. Since I made an acquaintance with 
the' canal in Cuddapah more than 20 years ago and with more 
intimate knowledge gained of it in Enmool later, I have 
been of opinion that the first thing to be done Is to discard 
the existing alignment— to put the matter briefly, if rather 
extremely. The policy of the past has been to get along 
somehow as long as expense was avoided. No courage, no 
broad and well-advised view has henii taken of tbe problem, 
and tbe work has continued to carry the dead- weight imposed 
hy its designers. I see that Mr. Clerk accepts the idea 
of the realignment I have long contended for ; ' bnt_ in this 
case instead the first stage having been to consider tbe 
work as a whole from top to bottom, the plan of . tinkering at 
the bottom has been followed, probably because a little more 
. immediate revenne was expected. The canal lias failed eo 
far beoanso it was not wanted where it was taken ; not solely 
beoanse it passes through black-ootton soil, but in port also 
because of the geological formation of tbe country which that 
soil covers. Given other and favourable subsoil conditions 
and the soil diffionlty would haye been got over, as it has 
been elsewhne. Take the canal wkero there ore no.suoh diffi- 
Calties and the population 'diffionlty will he got over. " 

I regard this work as one under wliioh there is a great 
fntiire for the development of irrigation on traditional lines, 
limited only by tbe capaci^ of the canal to carry water ; 
but the matter mnst be dealt with boldly and not in a pet- 
tifogging manner. . 1 .know tbe oountry referred to better 
probably than any other part of the Fresidenop and have 
been over almost all of it in detail. ' 

14. Government should then oanse a detailed and oarefnl 
investigation of the irrigationnl capacity of the country to 
be made on broad lines, and in this work the teachings of the 
Nurnool Canal failure must bo borne in mind. 

It should investigate tbe poonomic'duty of water fully and 
it should investigate yet another connected question — the 
utilisation of onr underground water-supplies. 

- In. Regarding the latter, comparatively little is known, 
but -in tbe larger rivers, beneath the sandy-bedsthat oharae- 
terise them, there are nsnally practically perennial streams 
[dnuning away to the sen, Tbe qnestion of how these may 
be utilised bos. never been taken np, although in a few 
places some of them are made nse of to a limited extent, as 
.in Cnddopah and Knrnool, by means of "doravn". But 
tho ‘encouragement offered by the standing rules towards 
snob ntilisation is not great, and in many- cases the -ruleg 
are an insult to any man's common sense. ' One-fourth 
Tcdnction of water-rate for haling may be enough for a lift 
of one or .two feet, bnt for a lift of 20 feet it is nothing. 
The object of the State should not, in this matter, be- to 
make revenne, bnt to encourage the people to utilise the 
water. lYben water is lifted it is used eeoBomically, and. 


tho benefits to tho community arc greatly enhanced-. A 
dodnetion from tho wntor-rates of 25 por cent, up to 6* feet 
of 60 per cent, up to 10, of 76 per cent, up to 16, and lio 
charge m the case of higher lifts would bo beneficial and 
sensible, though this scale is only suggested- as indicating 
what appeal's necessary for the development of the subterra- 
nean river supplies. 

16. This brings me to tho question of well-irrigation, - 
than which no more important ■work can he imagined os a 
means of protection in time of dronght. Oar larger rivers 
never fail in practice ; but tho smaller rivers and the (auks ' 
l^e from obvious reasons all more or less precarious sources. 
'WellB too may fail, bnt never so immediately, nor so com- ■ 
pletely ns the other sources. The value of tho supplemental 
well has already boon alluded to, and much has been done, 
by tbe relaxation of land revenue regulations to cnconrago 
tbe sinking of tlicso, but ntiil the tendency to seek for 
revenue, rather than for benefit to tbe people, is apparent. 
Inordmary or normal years the presumption should be 
otherwise, bnt in seasona of drought the presumption in the 
case of onr smaller works should be that the rayit has not 
been able to grow bis crop by means of water auppliod by 
the State, and ho shonld not be charged unless it bo proved 
that he has aotnally don^so. He wonld-tben be secure in 
the effoi-ts he may make to grow such small areas of crop as 
he may by the aid of a supplemental well, Snch wells are 
very common in somo parts, but in others are riirely seen in 
tho wet lands, and any explanation of the fact.is difficult to 
find ; bnt tbo practice of sinking snch wells is a growing 
one, and great liberality shonld bo exercised in times of 
drought to enoonrage it. It is self-evident that every patch 
of crop raised in snob a season benefits many more than tbo ' 
Botnal grower. 

17. In regard to otbor wells, it is a mistake that some 
people fall into id suppose that such may be advaniageonsly 
snnk anywhere and everywhere. Over large ii-acts the 
prospects of well-irrigation aro the poorest, and present no 
chances of earning interest on the cipibal required, chiefly 
booiinse the cost of sinking is great and tbe niider-grouiid 
water supplies extremely scanty. Bnt in this matter there 

■Is a want of definite and acourato information, though of 
course any reasonably observant man onii indicate generally 
favourable and nnlavonrable localities. Oa tbe other hand, 
thero are numerous localities iu which many more profitable 
wells might be sunk than at present exist. By profitable 
wells, I mean wells from which tbo owners would obtitin 
results such as would satisfy them, for very generally if a ' 
profit ond loss acooaat of wcll-iiTigation were worked out,' 
tbe balance would be on the wrong side ; tbongb, as the 
saying in South Indian farming goes, — 

“ If the ploughman oonnts the cost, 

His ploughshare even will be lost." 

Bnt in regard to both matters, there is much room for 
exploitation and snch elicitation isnocessary if the Govern- . 
ment desires to systematically encourage well-sinking as a .. 
means of protection and of improving the condition of the 
. agrioniturM community. 

Tbe statistics which have been oollected show the general 
dlBtribntion of well-irrigation, and the principal localities 
. are Coimbatore, North Arcot, and Cnddapafa, or portions of 
these districts. It may bo noted, however, that there is 
every reason to believe that tbe siatistios are still incomplete, ' - 
and that any comparisons with returns for earlier years '. 
would be misleading. 

18. 'Wells ore almost entirely fed by pei-oolation, thongh 
tbe distinction between springs and percolation is bard to 
find. Tbe strength of the supply varies infinitely, and 
though the statistics on this point' are not entirely reliable, 
they indicate the general variations ; bnt the areas irrigable 
and irrigated vary from year to year with the character of 
the season, and the soils irrigated. It is, however, a matter 
of general observation that wells are comparatively rare . in' 
ootton-soil tracts, and in - Bellaiy in snch areas the waters 

■ have in many places become so alkaline as to be ' deleterious - 
in use. . 

^ No snch thing as the average cost of constrnction can' bo ' 
given; it may vary &om Bs. 12 to Bs. 1,200 or more. It 
altogether depends on circumstances. 

So' too the duration of a . well cannot be stated ; there are 
wells which ore mere temporai'y pits, not even lined^with 
brnsh-wood ; and there are huge excavations or quarries in 
rook,' The former are ephemeral, tbe latter practically per- .. 
..^manent works. ; . . .... 

Water is raised in a -variety of ways aocording to local, 
custom ; tho'comihoner lifts being the worked^ on 

two different methods, and the For low lift*, 

other methods are adopted. As to the effideney of these 
lifts, Mr. Chatterton’s experiments may be quoted, ' 
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19. Crops grovn under nrells depend on the water raised 
and the rain that falls, but the average areas attached to, 
or command! d by, wells or the average areas irrigated can* 
not be nsefnlly stated. They vary infinitely ; thongh, except 
in the cose of loan wells, no areas are attached to the wells. 

'When a rayat has a well, and provided the locality he one 
where well cultivation is taken seriously, he is enabled fo 
grow nt least two, and often three, crops in a yenr^ The 
principal crops grown will be the ordinary cereals, but there 
will also he, at one season or another, other and more vain- 
able crops, snoh as t'obacoo, chillies, vegetables, etc., grotm 
to a greater or less extent. 

With the cereals the yield is increased and made more 
certain, hnt mnoh of the increase is dne to the more, 
thoron^ tillage and manuring of the land. In the rase of 
other crops, it is often that the well alone makes their cnl- 
tivation possible. As regards'the increase of yield in different 
seasons, it edn only he said that the better the eeason, the 
larger the area a well may benefit; although crops may be 
grown with the aid of well nr other irrigation water alone a 
good rainfall is more beneficial than the best supplies by 
lift or by flow. ■ 

20. ITo charge is now made in any way for the use of 
nndergronnd water tapped by private enterprise, in so far 
as riiyatwari areas are ooncerned, and much revenne for- 
merly collected from this source has been ^ven up. 

21. Though there are so many wells in many places, there 
is no doubt that mnch room for fnrther extension exists, hnt 
to bring it about demands ^stematic working and a bold 
loan policy. 

As a rule, the people find no difficulty in selecting spots 
likely to prove good sites for wells, and test holes can be 
pnt down cheaply anywhere. Government some years ago 
offered expert advice, hnt this ended in a fiasco, hnt that 
might have been avoided. 

What seems to he required is that Government should 
determine genemlly over what areas wells may be nsefnlly 
sunk, and then take the matter ia'.hand boldly. Govern- 
meiit should not attempt to sink wells as a rale, but shonld 
work the Loani Acts systematically for the development of 
well-irrigation. In this, it seems to me that ha^ng deter- 
mined that an area presents fayonrable opportunities for 
well sinking, the policy to adopt would be to appoint a 
special officer and staff to encourage and indnea the rayats 
to take loans for the pnipbse. 
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At present this duty is piled on the shnnlders of the 
ovoibnrden'ed B'eveiiue department,, the underlings of which 
will naturally obstruct development ; and the whole of the 
opemtions have been so fer spasmodic and unsystematic. 
No Dnsiness piinoiples have been followed, and especially 
the funds available have been intermittent; mostiniqui- 
tonsly so in some oases.' 

All this should hs changed, and much of this m-ay ha 
done at’no_real expense to-the State. Ent prompt enquiry, 
prompt distribution, and generous treatment in cases of 
faiinpe must he provided for. . The rate of interest is qnite 
moderate, and the period allowed for rep'ayment long 
enongh, if not too long. 

Grants-in-aid, or; remission of the advances, in cases of 
success, would he El-advised, and lead to cormption, but 
entire remission in cases of total failnre should be provided 
for. 

22. In the contse of this note, some reference has' been 
made fd the suitability of cotton soil for irrigation, bni a 
few words more may bo added, althongh tbe answer to the 

. question is that it altogether depends on circnmslancee. In 
many cases, the rayafs would he foolish to ahalidon the dry 
cnltivatirn of shch land and to flood it with 'water in order 
to grow paddy on traditional lines, but this is not always 
the i^p; and, if the drainage is perfect, no each objection 
wonlii arise, in case tbe watcr.snppl.v is assured ; if it is 
not, such a conversion wonid be foolish. One immediate 
eSeot of irrigating such land is to bring np the alkalies, 
and it needs time to wash these out. If drainage is per* 
feet, little or no alkali will rise. 

On 'the ^ other soils we find in this Presidency irrigation 
is almost, if not Mway.<:, not only ihhocnons b'nt beneficial 
simply becanse the drainage is good, and the nature of tbe 
soil IS snoh that capillary attraction to the surface is slight. 

23. There are many other points .connected with the 
main qnestions at issne on which remarks might he offered, 
but it is_ donbtfni how far they .will be entered on by the 
Commissidn. It is also a fact that almost the whole of 
this note is general and not specific in its application, bat 
that is a nece^ity from tbe cirenmstances and it has ap- 
peared snfficiently merely to indicate the teain points on 
which opinions or evidence can be offered. If more is 
desired, it can be given orally and specifically regarding 
any locality of which I have knowledge. 


1. Q. (We JPresiSent .) — ^Youare the Director of the 
Agrionlthfal Department here ? — I am Deputy. 

2. Q. WhoistheDirectotP— Mr. Atkinson. 

3. Q. Yon have 28 years’ experience of the country ? — 
Close on 28 years. 

4. Q. In paragraph 6 of your note yon say that irriga- 
tion-in Madras connotes the growth of paddy and yan say 
'• unfortunately in some eases." Does a rayat anywhere take 
to growing irrigated dry crops P — In the ceded districts a 
very considerable quantity of both ragi and choiam is 
grown on wet lands. 

6. Q. Irrigated P— Yes, irrigated partly from spring 
channels and partly from supplemental wells; and supported 
partly by tanks. You will also see that similarly under the 
Calin^iyan channel they grow a considerable amount of 
ragi. 

6. Q. Not in the deltas P— Not as a rule ; not on the wet 
lands proper. 

7. Q. Does that distinction arise from the fact that in 
the' ceded districts people live on ragi more than on rice ? 

I remember that in fiimino times the Mysore famine coolies, 
were fed oh ra^ and not oh rice. I .do not know whether 
it is the same in the ceded districts P— Tlie people of the 
ceded dhtricts prefer oholam a good deal, but ragi is also 
eaten in sdihe parts.. 

8. Q.Notbeingrice-eater3P— Notas prnle. They have 

not got it. . - 

9. Q. (Jlir. Do the peasants in the delta nse- 

rice P— in the deltas almost everybody uses rice. 

10. Q. {The. PrexiVenf.)— Mr. Nicholson suggests that 
the foot of growing dry crops in these districts rather mg- . 
gests a pteesrions supply P-“'i'hat is no doubt a reason-. 

11. "Q. If tliey had more water, they would turn to paddy? 
—They w'ould get more money out of the land; if they had ; 
Euffielent water. 

Top. lY. 


12. Q. But would they get more money by abandoning 
choiam -und taking to paddy ? — On limited areas they 
would. I do not know what people would do if the.v had an 
enormous, production of rice. lYhether they wonid sell it 
or eat it I cannot say. It is a matter of specnlatioh. At 
present they have preferred dry groins to nee. tTuder the 
small sources that are common there, they wonid grow a 
considerable quantity of dry grains, beCanse tbe 'water- 
supply is not sufficient to enable them to grow rice. 

13. Q. They could not grow it, if they wished to ? — Not 
nndec many of tbe sources. 

14. Q. {Mr. 2J5e/*on.)— "What do they grow under the 
Knmool-Cuddapah Canal P — They grow paddy chiefly. 

16. Q. Because they get plenty of water? —Yes. 

16. Q. {The FreHdent,)—The people in the deltas are a 
thoroughly rice-eating people ?— They have become so. 

17. Q. TPere they always so ?— I cannot talk of things 
60 years ago. Before the Godavari anient 'was built, it was 
mostly a dry country, and probably they used to ait dry 
grains. 

18. Q. Possibly they conld not get- rice ?— They got only 
a limited quantity of it as far as ive know. 

19. Q. I suppose it would be very difficult, if nut rm- 
pAiclicable, to grow a crop like choiam in the della lands 
with rice round?— "Where yon have a big area of rice 
such as is grown, you cannot grow anything else. Thera 
'would be too mnoh water to render the growing of dry 
crops possible. There are, however, limited areas where yon 
could grow 'them. 

20. Q. How is it that more. sugarcane is riot grown ?— It - 
is pd^ly due .to the fiiet that there is too much water and 
partly a1so..to the iutemption in the supply. 

21". Q. Bat s.ugarrane does not require water in the way 
that paddy does ? — That is just it. It gets too much. 

X 


Mr.C:} 
Benson- ■ 
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22. Q. What abonf. the-interrnption P-.-!Ehorei8 thein* 

tcrmption of snpply during tho hot breather. Partly also 
to the faot that it requirea a great deal more labour and 
trouble. 

23. Q. I Buppose there is a great deal more proStP— 
But they nabe very good profits on paddy. 

24 Q. In the Bombay Presidency they make wonderful 
profits on sugarcane P — Tliere is nothing like that here. 

23. Q. Is there any reason for that P— It is a question of 
manure. 

26. Q. It is not a question of soil or olimatie conditions P 
—I do not think it need be. 

27. Q. Muir‘Mackensie.)—W}[\VLi is tho reason 
why a large additional supply of manure could not bo had 
in the neighbourhood of Madura P — I hope to see a sewage 
farm esbiblishod in Madura very shortly. I have fore- 
casted ah estimate of crops as big as yours. 

28. Q. How will yon get over tho excess water P — The' 
land that has been selected can be drained. If yon re- 
member wo went to tho Teppaknlam on the opposite side 
of tho road. The land on the left hand side is the place 
- where they propose to put the sewage farm. 

29. Q. May one infer that if efficient drainage could be 
introduced you would be able to erow a larger area of valu- 
able crops P — Most certainly! I think so. Tho proportion 
of valuable crops wlicre drainage is good is very much 
higher than it is in the deltas. Besides, coming from 
Erode to Trichinopoly yon would have noticed that the 
cultivation was very rauch more varied there than yon could 
see it anywhere in the deltas. ^They have very good drain- 
age there and the land is very light. 

SO. Q. PmiieMf.)— From the evidence before ns 

we find that serious attention has been paid to drainage in 
parts of the deltas?— Yes. The drainage that may suffice 
for growing paddy may not ho enfficient to enable them to 
grow cholam, engarcano, and tnrmerio. 

31. Q. You notiee in paragraph 7 that aupplemental 
wells are not found under larger worlcs, but are found 
under smaller works with a precarious supply P — ^Yes. But 
they will be very valuable under larger works for the 
growth of seedlings. 

82. Q. In paragraph 9 you say — •' It would he an advan- 
tage also if the raynt were encouraged to take water after 
harvest merely to enable him to plough up his land even 
if he did not''grow a crop of gi’een manure thereon.” Is 
water ovailabreP— Very often a little is availaWe in tanka. 
The land is at mesent left so hard that they cannot plough 
it. 

S3. Q. Is^ anywhere customary to water the land before 
it is ploughed'P^— At the beginning of the irrigation season 
the first thing th-do'is, as a rule, to water it. 

34. Q. Before it iBjrlonghod P— Yes. The practice varies. 
In some places thoMand is ploughed with rain, while in 
others water is turned and then the land is ploughed. 

36. Q. (Mr. iVicXoIs^)— 'Wbioh is better from agricul- 
tural point of vidw.1!.»-lf , you can plough tho land eoon 
after the harvest and 'leave iu'<..^oken, that is by far tbe 
best. Yon sec it in Tinnevellyvs. 

86. Q. {Mr. Ihletton.) — They^y that the sunning of 
the broken land performs the eaihp function as tho dis- 
integration of the soil by 'frost in England P— There is a 
Tamil proverb to the same effect. \ 

37. Q. {The PresideAt.)—Yon say in paragraph 11— 

“ With the coiistmction' of every work new rights grow np 
whioh are inimical to general progress. As a cardinal case 
in point the Cauvery nrigntion eystein majr be quoted.” . 
Yon mean that men acquire^ vested, rights in 'Wl^erP — If 
yon enconrago second crop cultivation in the CanveW delta, 
yon cannot work the water-supply higher np the^untiy 
where it is more wanted for protection purposes. 

38. Q. Do you personally think that some legisl^^h 
is necessary to give the Government more power overtts 
water for tne good of tbe public P— I have not had pracw 
cal experience to speak on that point, but I should infoY 

* so from what I have heard. 

si). Q. Ton say in reply to tho same Question No. 11 ^ 
talking about tho Cauvery “ soggestions have been made 
for carrying its water through Salem to the sea in South 
Arcot and what appears to ho necessary is to examine and 
determine whether the surplus waters of the flood season 
cannot bo taken oil at high levels and distrihnted oyer a 
large area of npland where the crops are normalljr precari- 
ous.” Have you nny idea about the levels P Is it feasible 
or are Salem lands too high ?— Iiooldng at the level of 


water it jsaqnesfaon of cost, I should think. I do not 
know what tho levels arc accurately. That project is a 
very old one. It is one of Sir Arthur Cotton’s list. He 
mentions it in 1S37. 

? 40. Q.'I suppose Salem is a district that wants irriga- ' 

Uon. ^ You say in paragraph 12-“ One of the great wants 
of irrigation is therefore a complete system of investigation, 
and in connection with that it shonld be remembered that 
any^ good sys^m of irrigation demands a thorough system of 
drainage. Wo are all agreed in that. In paragraph 13 
in talking of, the Enrnool-Cnddapah Cknal you say that 
“ no broad and well-advised view, has been taken of the 
problem." Would you realign tho canal from end to end P 
—After it passes throngh the water parting of the Kistna 
if you fake it to tho east along tho contour to the foot of 
the hills, yon will command a vciy large area of land that 
is very suitable for irrigation. There arc, at present, a 
number^ of small tanks, and tlicy would serve as nnclei to ' 
begin with and I believe that it would be a profitable nnder- 
taking. ^ Whether yon shonld give up tho whole of the old 
channel is o thing that must ho worked out. 

41. Qa The old channel is used, I suppose, for pure navi- 
gation P — It is very little use otherwise. ' , 

42. Q. The canal loaves the watershed of the Eistna 
about tiie 75th mile. You do not propose to realign the 
upstream of it P— As far as I understand it, I do not know 
that yon could do so. That is a question of engineering. 

43. Q. Do yon happen to know whether navigation is at 
ail important them. Does one see many boats? — My 
.experience of tho navigation is that one always is' stranded. 

1 had experience only once and 1 shall never have anything 
more to do with it. As to the number of boat", yon conld 
connt them on tho fingers of one hand. It is nothing. 

44. Q. (Mr. Sajaratna Muifaltar.)— There was a com- 
pany P — Yes. But it broke np very soon. 

46. Q. {The Fresiient.) — In paragraph 16yon say — " In 
the larger rivers, beneath tho sandy beds tiiat characterise 
them, there are usually practically perennial streams lin- 
ing away to tho sea." Has any person over proposed or 
oarrled out the bnilding^of a wall right, across the bed of 
tbe stream to stop the creep of tho subsoil water of the bed 
below P—1 have not heard of it as having been tried. 

46. Q. I suppose it would be protested, against by the 
people downstream P — I shonld think sc^ if you stop the 
snpply to the other river channels below. Further it would 
he a tremendously costly job. 

47. Q. Oh no, not necessarily. It may he n very thin 
wallr In paragraph 16 yon say — “ Bnt the enconragemont 
oSered by the sending rnles towards snob utilisation is 
not grea^ and in many cases the rnles are an insult to - 
any man’s common-sense.” From that yon infer that tho ' 
water-rate is uneqnal P— Yes, it is the same, whether a man 
lifts water 2 feet or SO feet. ' 

■ 48. Q. (Mr. Nicholson.) — ^Tbere is a redaction for lift 
irrigation and no second crop charge P— No. Bnt the cost - 
of lifting is much more than that. 

49. Q. (The Piwiifenf,)— Ton say in paragraph 17, 
talking abont well-irrigation, ” by profitable wells, I mean 
wells from which the owners would obtain resnlts snch as 
wonid satisfy them, for very generally if a profit and loss 
acconnt of well-irrigation were worked out, the balance 
would be on the wrong side.” 1 am snrprlsed to read- that. 

Is it roBllythecaseP— That is, if yon charge full rates for 
hire, 

60. Q. I shonld not like to advise a rajat to dig a well if 
there is no ohanoe of profit to him P— It is profitable to him, 
because he makes certain of employing hia cattle and him- 
self. He earns 2 annas a day for himself instead of sitting 
idle. It is better to earn 2 annas a day than to sit idle. 

61. Q. Yon do not think that all that should go into profit 
.and loss ooccmntP — Forhaps I shonld supplement that by 
saying that if yon charge fall rates for hire, yon wonid not 
have profit. To the individual it is a profitable under- 
taking. 

62. Q. (Mr. MMtr’MaeJcensie^ — ^He conld not obtain 
^fnll rates of hire by any other means P— Not unless a man . 

rere to bale water for anybody else.' .... 

1 63 . Q. (The Tresident^— In paragraph 21 yon say- 
v^at aeema to ho required ia that Government shonld . 
determine generally over what areas wells may he usefully - 
snnk and then take the matter in hand boldly." Do yon ' 
advocate a regular long sntvey of the country, geplo^cal , 
survey P— More or loss geological. 
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6-1. Q. Tliero 18 Bomo sort of geological BomyP— TluS 
qursliou of uiidcr-gronnd votor-sop^y has never been 
touolied by tbe geological survey, so far na I bare seen tbe 
records. I do not Ibiow if it rcqnircs much geological 
knonrledgo to do ic. 

56. Q. It is difficult to Imow wbat goes on below _tbo 
ground P — ^Yon liavo a large area where you have sulfioieut 
indications to work witli, you have sufficient for practical 
politics, and a workable scheme, and yon can go on for a 
long time before you need go in for boring or sinking to 
test what the water-supply is. 

66. Q. That is you would observe the. signs from the 
cristing wells P — Probably I could devise n complete scheme 
for tho Kutnool district myself. 

67. Q. (Afr. I56«/fo«.)— Doyou think we could do it 
bettor than tho people themselves P — Investigation should bo 
with tho object of determining where tho Government can 
best push tho sinking of wells. They should collect inform- 
ation and advance money for tbo construction of wells in 
places where they would bo most productive of good results, 
and not simply to toll people where they should sink wells. 

68 . Q. (Mr. JVicAofsow.)— You mean that tho Govern- 
ment should stimnlato tho digging of wollsP— Yes. It 
must encourage tho rayats to dig wells. 

69. Q. (Afr. jUttir-Afoc/tensie.)— I suppose obsarvation 
is not made as to tho depth of wells at tho time of tho 
settlement P — No, nothing about tho depth of the under- 
ground water. 

60. Q. Is not anything said in settlement reports P — I 
cannot remember anything myself. I have read heaps of 
them. 

61. Q. (Afr. Sigham,)— In paragraph 21 yon 8.ay— 
" Government some years ago otfered espert advice, but 
this ended in a fiasco, but that might have been avoided." 
lYhat did they do P — A party was sent to one of tho districts 
to boro for water and tho cost of boring was something 
absurd. Mr. Nicholson will tell you exactly what it was. 
It was carried out iu his district. 

62. Q. (Afr. Muir'Maeienste-) — lYhcre is tho fiamo P— ■ 
On account of the cost which was abnormal, while the 
value was nothing. 

68. Q. "Why was tho value nothing P — Because it uns 
found thot they kucw no more after the boring than they 
knew before it. 

6-1. Q. (Afr. ifiyAam.)— What parly was it P— A party 
of sappers. 

63. Q,, How long ago was it P— About 18 years ago. 

66. Q. Is there any scope for using pumps on irrigation 
wells P — You mean steam pumps. 

67. Q. Yes. Several wituesses have spoken about 
steam pumps P — 1 don't think wo have information or 
machines that we could put into the hands of an ordinary 
rayat. The diffioulty is about keeping tho machines in 
order and in ont-of-the-my places unless you have some- 
thing very simple, that difficulty is scarcely to bo got over. 

68. Q. You must accept tho ordinary nativo contrivance P 
— ^Yes, unless yon can find something better. 

69. Q. Perhaps you can do it on tho banks of rivors 
where water could be raised in largo quantities P — ^Ycs. 
Tliere yon could alford to pay snffioiently lor a good 
meebauio to look aftor it. 

70. Q. Then I understand that as a genersl prineiplo you 
think that tbo extra supplies of water that ran bo obtained 
from rivers could be employed on tho extonsion of irrigation 
to tracts that do not have it rather than to iucreaso tho 
second crop cultivation in tho areas already commanded P — 
That is what I think should bo tho general principle. The 
qiic-stion is one of getting moooy. 

71. Q. Has that principle been recognised ? — Nut as far 
as I know. Hitherto it lias been a question of getting ns 
big a money return os possible, not simply tho benefit of 
protection. 

72. Q. Has not tho tendency been to extend tho seceud 
crop cultivation P — Yes, ns far as I have seen. That is my 
impression from what I have seen and heard. 

73. Q. Because tho channels are all ready to hand and the 
cost of the works will bo vary much less P— Yes. You get 
more revenue out of it. But you do not benefit so many 
people. 

74. Q. (Afr. Jbhetson.) — In paragraph 6 yon say that 
largo crops of pulses might be grown as a second crop to a 
much larger extent if tho Tevenne rules encouraged it. 
In what respects have tho revenue rules disoonraged or 
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failed to cnoourage itP — Want of a littlp water to start the 
crop after the harvest of paddy. Tliat water would be 
charged for if taken, just at the same rate or practically so, 
as if it were for a second crop, so that there is no encourage- 
mont. 

^ 75. Q. That is to say, water is not enough for a second 
rice crop but is enough to start a diy crop which can be 
matured without further water, and the dry crops would not 
pay tho rioo rote P — Yes, that is the disoonragement. 

76. Q. How would yon alter it P — Under the more pro- 
carious sonroes I would say that the claims for second crop 
might be waived entirely for pulse crops. 

77. Q. And charge nothing nt all P — Yes. 

[ Mr. Nicholson pointed out that occasional floodings were 
not chargcd.l 

78. Q. (Afr. Ibielson.) — lYould yon let them make the 
heat nse of whatever water there is P— Yes. Especially for 
pulse crops, because from the mauuriog point of view it is 
important. 

79. Q. Is it only to a certain class of sources that you 
would apply that P — ^I do not think that where you have a 
good supply of water it would be wise from tho revenue 
point of view to do that. 

80. Q. But wherevor tho supply is precarious P — Yes. 

81. Q. And also wherever the supply is mainly for the 
first crop P— Yes, where it is registered single crop. 

82. Q. I suppose tho amount of water that will be left 
in precarious souroes would vary every year P— Yes. 

83. Q. It wonid.only be in the worst year that it would be 
Euffioicut to start a second crop. In most years it would be 
ODongh for a full crop P — If it is only a single crop source, 
ns a rule, there is only n limited quantity of water loft after 
the crop season. It is an exception to have much water over 
to grow a second crop. 

84. Q. So that your rule would not result iu losing much 
revenue P — I don’t think so. 

86. Q. As it is, yon get very little from the second crop ? 
—Yes, in that class of lands. 

86. Q. (Afr. HiyAam.)— Would it be necessary to do it In 
Eistna P— I do not tbiok it would be necessary to do so, 
becanso there tbo people are certain of being able to pay 
easily and you must raise money for generd purposes in 
some why or other. 

87. Q. Tho supply is very preoarions for the second crop. 
Is it not P — The supply is short, but they could grow two 
crops over a veiy large area if they choose their crops 
diQerently. 

88. Q. (Mr. Ibbetson -) — ^Are you speaking of tbe Eistna 
delta P— Yes. 

89. Q. Would not the land be too wet to grow a dry 
second crop P — ^I do not think you could get it at present, 
because when tbo first crop is got in tbo land remains too 
moist to grow a dry crop. But there is a very large area 
of second crop in the district. 

90. Q. In tbe higher parts P— Yon see hundreds and 
thousands of acres of second crop. 

81. Q. Dry second crops? — Yes. The seed is sown 
amongst tbe paddy before it is harvested. 

92. Q. What is the seed P — It is hemp. Yellow sunn 
hemp — what people call zaunamu. It is grown cMeily for 
manure and fodder. 

93. Q.(Afr. Af«ir'Af 0 cI'snsio.)— Is it charged for P — No. 
There are only 600 aorcs charged in the delta. 

(Mr. Nioholson here read out the Board’s Standing Order 
lelating to this subject.] 

94. Q. ( Afr. ihiefsoa.)— Supposing rules as to payment 
were altered, would it bo possible for people to i-aise nigi and 
cholam on the delta land P— They would be able to grow it 
in a certain small proportion. 

85. Q. Not a very large area ? — I doubt whether tbe 
canals would serve a very large area. They would not let 
water down into minor distributaries. 

96. Q. Y'ou spoke about the impossibility of growing dry 

1 was talking of one set of conditions and iu the other of 
another set of conditions. 

97. Q. What is the distinction P— When I said that you 
could not grow other crops in the deltas, I meant that it 
could not be done^ because of the wetness of the country 
generally. Thai is. from July to November or December, 
when tbe whole country is a sheet of water up to a certain 
level. On the other hand, after tbe paddy is harvested, 
the fields are gradually drying up because tbe water is out 
off. After that time the water-supply is limited and with 
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U yon oould grow dry crops on suoli limitid areas as yon 
could got water for. 

08. Q. Tho soil does not remain wot thr jugliont ilio year F 
—No, Tho whole of tho doUii syetom'is that they want it 
thoroughly dry. For inelancOi.iii Tiinjoro dud all over tho 
country where you have deltos they want tho Innl to dry 
thoroughly. 

09. Q. From an ngrioultural point of view are nlternatlvo 
crops of' rico and maize profdral)lo to two. crops of rico, so 
for us tho welfare of tho Inni isoonoernodP— Yon would 
keep tho land in better condition. I do not think wo have 
sufficient foots to show whether tho formor would bo prefer* 
able, but it will certainly keep tho land in Tory much bolter 
condition. 

100- Q. So that it would bo adTaniogcous from the agri- 
culturist’s point of view P— Yes. 

101. Q. {Mr. MuirrMaekenzic^—yJoyM it result in a 
larger yield than riooP — It depends on water. You 
could nut get rice and rice unless you hare li very largo 
supply of water. But yon can got rioe and cholum with a 
smull supply. 

102. Q {Mr. Nicholson.)— Vllxbxa there might bo a littlo 
\i atcr loll in the tank after tiio first crop, why should not 
tha' pcoplo onrry out under .tank irrigation tho same system 
that they observe in Kistnn, of growing pulses mixed with 
paddy just before harvesting, instead of being supplied with 
water freo.^ lYhy should they not adopt the inethod that 
they adopt in . Kistna P— tVliy should wo have to' give them 
water free _ while in Kistna they do withont it P — I look 
upon what is done in ICistna as an evasion of tho rule. In 
oraer to get a erop it is much better to plongh the land and 
sow the seed afterwards. 

103. Q. Are they able to do so P— They arc able tododg^ 
the rule. 

104 Q. Can they do it under tank irrigation P — Yrs> 
they can. 

106. Q. Do they grow a crop in that way in Dharapuram 
and under some of tho Amravati ohunnols P —Yes, and in 
Triohinopoly also. 

106. Q. And also horse-gram crop in many cases P — I did 
not say that. 

107. Q. But it is possible P— Yes, it is possible. They 
grow it in Qodnvari. ♦ 

[Mr. Nioholson hero read out the Board’s Standing Order 
on the snbjeot.] 

108. Q. VVith reference to the Kistna channels, is it not 
one of the reasons why a second crop could riot bo grown 
that the obaniiels are closed for clearance so long a time P— . 
1 don't think that would necessarily prevent it. 

109. Q. But the fact remains that they grow a fire 
months’ paddy and keep the single crop so long oii the 
ground P— They start so late and keep it so late. 

110. Q. {Mr. Jhbetsonh—Ym say in paragraph 8 that 

" so far as the northern deltas are concerned the direct and 
immediate effects have been oroieome." How have they 
been overcome P— That is, by piiying attention to drainage 
as far as I know. ' - ■ . 

111. Q. You go on to say that tho woter-logging'proy}.mlB 
the extension of the more valuable crops.' 'By that' you 
mean that you could not have garden crops in the midet of 
rice .cultivation .P— Yes. 

1^2. Q. That is duo to the fact that tho whole place is a 
sheet of water P— Yes. 

118. Q. It is not nccotsaiy that the whole place should 
be u sheet of water. Supposing water was economised and 
supply was restrioted to what was necessary for tho chltiva* 
tiou of rice, do you think that tho cultivation of garden 
crops would be impossible P — It is a matter of belief and I 
cannot say it is proven. I believe yon could dp so, but 1 do 
not see how it is to be prac.tioally carried out. 

114 Q. IVhy P — Because it is the cu.stom of tho country- 
You have got the custom of the country over au oiiormous 
area of land, and I do not see how you are going to get over 
that. 

113. Q. Yon mean that even if the people could grow 
more valuable crops they would not do it, rice cultivation 
being the custom P — The general custom is tho growth of rice 
and that prevents onyone else from growing any other 
crop. 

116. Q. Why P — ^Because of water. 

117. .Q. Yon are inclined to think that if water was 

limited to what was actually necessary for rioe that would 
not interfere rritb tbs cultivation of garden crops P— Yes, 
provided you can have drainage. . i . - 


118. Q. Suppose there ore tanks which are entirely in the 
hands or people who depend on them and tlioreroroiise' water 
mare economically than in widespread irrigation iii tho 
delta, IB i t not true that they grow a good deal of garden 
T>**fT**!f ' J»goroanoP — Under certain tanks they do. 

Dull do not know if water is more cconomicxlly usc.d. I 
have beard an ongiiiosr say that tho water is least ecoiiomi- ' 
cally UBOJ, booauso tlie distribution is bad. 

110. Q. Wlion they di not go 'in for .mixed cultivation, is. 
1 C bcoauso they have not got tlio means P — Generally speak- . 
ing, where you find mixed crop enltivation under a tank, it 
means that tho drainage is very good, 

, you could not argue from that in regard 

to the delta P— It is not so easily monaged in the delta's.' 

121. ^ Q., Tlion wo return to tlio other point. You say that 

where it is possible to grow thos'o valuable crops {icopic did 
not Caro for tliein. I don't quite understand why when 
thby conid do so-thoy wonid not do so in a rice Irocl P — If 
they could do it, they would grow very much more of tliem. 
If they are not prevented by too much water, I believe they 
would. 

122. Q. Do you think they -would gradually extend? — 
Given tho oonditions, they could extend. ' 

123. Q. So that at ony rate it would bo quite worth while 
doing our host to restrict the supply of water to the rico • 
nreo to the minimum that is required nnd see whether, os an 
experiment, they could not grow more .valuable crops P— I 
believe it would be a very good tiring if yon could work it 
out. 

124. Q. Under oana] irrigation in parts where I was 
acoustomed, cane and rice were grown wholesale side by side, 
cane on higher paits and rico on lower parts. lYhat is tlio 
practice bore P— In the deltas you find that on the higher 
portions turmeric and cane are grown (o some small extent. 
But possibly the conditions are not exactly tho same. 

125. Q, {Mr, Muir-Maekenzie) — Do they never go in 
for the system nndor smaller channels which wo call 
handharas, of growing rioe in one year and cane, in another 
on the same area P— Cano is practically never grown conti- 
nuously on the same land. 

126. Q. They divide practically the whole of tho ' laud 
into bits and split it up— one for cane, one for rice and the 
third for yams P — There is a tendency in some places to 
get things together for tho purpose of tho courenienco of- 
Bupen-ision and watching. Further than that I do not 
think it is oommon. 

127. Q. (Afr. Nicholson.) — ^The reason why the myats 
cannot grow sngarcano on a rioe fiat is that water flows 
from one field to another on tbestirfBco P— No doubt it 
flows ail over the country. 

128. Q. If yon now sugarcane in the middle which 

inquires water to bo taken off nnd drained, you would 
deprive the neighbouring fields of their acensiomed flow of 
water P —You cannot drain the oaiio fields in' the Godnvoxi 
delta for that reason. 'Water gels into the . field and you 
cannot got it out. ' " 

189. Q. {Mr. Ibbelson.)— When you say that water 
flows from field to field you do -not mean that the flow of 
water is continuous in both tho fields P 

Mr. Nicholson.— Yea. 

^ 130. Q. {Mr. Ibhetson.)—! have never seen that sort of 
rioe irrigation in my life. Is that necessary F 

Mr. Nicholson. — That is the universal method adopted 
here. , 

131. Q. (ilff. Ibhetson.) — ^Tiiat is injurious. Is it not P 
Mr. Nicholson. — That is the only method adopicd here. 

132. Q. ‘{Mr. Ibhetson.) — Would it not bo possible to 
introduce' a change P In the deltas you adopt the swamp 
method. But under the tanks where the water-supply is 
limited, would yon adopt the same method P 

Mr. hieholson. — We do the same thing. 

1B3. Q. [Mr. Ibletson.)— Is no rice grown except by 
swamp method P 
Mr. Nicholson.— No. 

134. Q. {The President^ — What I cannot make out is 

the high duty of water. We have heard from Mr. Chatter- 
ton that there .is np reason .wliy we should not got from 00 
to 100 acres for rioe. . ^ 

Mr. Muir-Mackenzie,— In Gtyerat they say that the 
more water there is, the more rice, 

135. Q. {Mr. Ibhetson- to Mr. N[igham.)—Whai do yea 
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say Bl)ont tlio necessity for stramp irrigation, tlio submersion 
of the vrbolc area? 

J/r. JligTtam.—l \rent into that question somo lime 
ago. I think erhero rico irrigation is practised on nn 
extensive scale, as is done in iiindms and in Bengal, tho 
svramp irrigation is the only way in which they conld do it. 
IVc do not do it that way, because the percentage of rice 
would be small. The diilictilty they have in Madras such ns 
inrolniiiary irrigation and that sort of thing appears in reiy 
small form in liengal, where irrigation is almost entirely 
rice. Water is let on from one field to another. I hare 
no dunbt that is the most economical way of doing it. I 
do not think you got water on the fields as constantly and 
regnlarly if it is put on by separate depths ns is done in 
some places up-country. 

138. Q (.T/ir. iir«iV-jI/ltcl‘cn:iV.)— The nco of Bengal is 
mostly rain-fed. It is not produced by irrigation from 
rivers or channels P 

.Vr. ifiyAow.— Yes. On the Sone Canal in Bengal 
they have a system of giving out land on leases of 7 years 
and they cannot follow the water to seo what particular 
fields arc to be charged. They give out land in blocks, and 
it is nssnmed that every field in that block would take water. 
At any r.ife they charge for if. ' ff may happen (iaf some 
of the individuals iu tiint block do not want water. They 
refuse to sign the application for leases. Then they would 
not givo the block ; they would not give it out on lease 
nntil everybody signs the application. It is quite in tho 
ower of two or three individuals to prevent the whole block 
cing given out. As a matter of fact, in Oris<a, that wu 
fcuiid to ho a very serious difficulty. In Bihar pressure is 
put on by the other cnllivators and a^ a rnie tho whole block 
is given out. Practice in both tho provinces is that unless 
everybody in tho block joins in the application and renders 
himself liable to water-rate, the water is not given at all. 

Mr, iViehofson. — Mr, Benson is very ansioas to alter 
the system of swamp caltiration ? 

137. Q. (ilfr. Jblelton ,) — ^Yonr niain reason for de- 
scribing the growth of jaddy cnliivation as “ unfortunate ” 
is, 1 understand to be, that it monopolises an immense deal 
of water which, if supplied to other crops, could bo made 
to cover a mnch larger area and to benefit a much larger 
number of people?— Yes. 

13S. Q. Yon say in paragraph 10— " under such works, tho 
sdiicrenee of ths ncopic to the growth of paddy is peculiarly 
unfortunate.” That reason which yon have just given does 
not apply to that case apparently because the water belongs 
to a limited number of iwoplo and even though they use it 
for dry crops it would not go to anybody ontsido ? — It 
wonld go further down ; it would go over u larger area. 

139. Q. But it would be within the same village'? — ^It 
may he within the same village. But it will benefit a num- 
ber of people. 

140. Q. To a certain extent ?— Yes. 

1 11. Q. As regards the benefit to the people, I thought 
that the rights in water were all taken up, so that if you 
did economise it by growing dry crops instc.'id of wet, it is 
only the right-holders that could use this surplus that is 
created ? — If water is available in the sources, it can he 
taken to any land ontside the ayakat with permission. 

142. Q. lYhoso permission ?— Gcuorally of the village 
headman. 

143. Q. Do yon mean to s-iy that a man who had ns 
right at all to vvator can take it ?— As soonas their needs 
nre satisfied, dry lands may bo watered. It is done in the 
villages to some extent when there is plenty of water. You 
may take tho water to dry lands beyond the ayalat, in 
which case a water-rate is charged. 

144. Q. {Ml’. Miyham.)~yfet land must have a prior 
claim ? — Yes. 

145. Q. (Aft*. Ibhetson.)— You don’t think that the villa- 
gers know best as to how to make the best use of their 
water. Although their rice crop might fail occasionally, 
vet they mnst get more out of rice even allowing foe that 
failure than from dry crops. Otherwiso they would 
change thehrgmetiee ? — Bie agricniforai world is fiidefiound 
by custom. 

146. Q. Even where the profit is in question ? —Here yon 
' have a custom of growing paddy. The question is : has any- 
body ever thought whether that water could benefit a larger 
area taking the average of seasons if yon bad adopted soiue- 
thing di&erent. It is a question whether it has come home 
to the r.iyat that his present habit is injurious. 

147. Q. Your personal belief is that if the rayat conld be 
indneed to gtov dry crops ho would find it more profitable 


under precarious sources?— He has found it so in same 
places. 'Wo have experienced that he docs it in some places. 
What I would urge is that he sh'onM be encouraged to do 
it. 

149. Q. How wonld yon encourage him ? — By saying 
that if you grow any other crop hnt rice, yon would have « 
reduction in assessment. 

149. Q. Which would he reasonable from the point oi 
view of Government, because he would take. less water?— 
Yes. It is better to make certain of low assessment foi 
whole than full assessment for n part. 

150. Q. To come to these snpplemcntal wells, I should 
like to ask you tho same question as I asked some of 
the witnesses. If you had n lakh of rupees to spend on 
wells for the protection of the district, wonld you spend it 
on supplemental wells in the ayahats of tanks or speud it on 
independent wells in places where there is no protec- 
tion at present? — It wonld depend very largely on the ffis- 
tricts. In the Knrnatic districts, 1 should prefer to spend 
it on supplemental wells, because the tanks are so shallow 
that water does not hold out. 

161. Q. {Mr. Muir^Maekensie .) — ^Which are the Earnu. 
tic districts ? — From Nellore to Tanjore. 

152. Q. Tho coast belt ? — ^Thc East Coast belt. 

153. Q. {Mr.lfichoUon ^ — Wonld yon include Salem and 
Horth Areot in the districts which ought to he provided 
■with supplemental wells ?— There they follow the practice 
very fnlly already. Bnt there are other parts where there 
is small opening for supplemental walls. I would en- 
courage it wherever there are small or shallow tanks. 

164. Q. {Mr. IbheUon ). — Your answer comes pretty 
mnch to this ; wherever supplemental wells are wanted, 
yon would prefer them to inde-endent wells ? — Yes, because 
yon wilt get better v.alne for the money. 

155. Q. Not merely better vslne fur the crop*, bnt 
better value in the form of protection against famine ? 
— Yes, certainly. , 

166. Q. Suppose yon have the tank ayakatt thoroughly 
well snpplicd with these supplemental wells and you are 
growing gai'den crops, a valnahle sort of crop, do yon 
think it is a waste to give the tank supply to the land 
already protected by wells ; do you think it is a waste to 
give bath tho nndcrgroaiid and the aboveground supply ? 
—Given the fact that you are growing garaen crops, yon 
Would not need to give tank water to that laud. 

167. Q. Can you then take the tank water past the welk 
to other lauds? — It is a possibility. 

J5S. Q. Yon don’t think it wonld be advisable ?— It is 
rather difficult to say. If you have garden crops on the 
wholo of the ayakdt, then yon conld ran the water in the 
way you suggest. 

169. Q. Having got the garden crops under wells, the 
tank water wonld, not be needed? — ^Not generally. ' They 
might tun the water from the tank to save themselves the 
tronbic of taking 'water from the weds. 

ICO. Q. In reply to Question No. 13 in regard to Cnddapah- 
Eutnool Canal you say— "the canal has failed so far because 
it was not wanted where it was taken ; not solely beciusc it 
passes through black cotton soil, hut in part also because of 
geological formation of the country whieh.that s.iil covers.” 
What is the geological formation of the country P — Almost 
the whole valley down which it runs is underlain with 
sedimentary rock, which is impermeable, so that yon don’t 

any drainage. 

161. Q. Speaking of the means of using the under- 
ground supply, you say in paragraph 13— •» bnt the en- 
oouragement offered by the standing rules towa^ sncii 
utilisation is not great.” You tell- ns presently of one 
difficulty, namely, there is no difference of rates. Is that 
the only respect in which you would like to improve it ? - 
If the extra cost to the individuid ntilbing it is recognised, 

1 do not think that you need go farther. 

162. Q.^ln insecure places where famine is frequent, do 
yon think it would he reasonable for Government ta waive 
the d-uim for water even nt the expense of others.®— I do 
not know. 

163. Q. 'What are yonr most insecure districts ?-r 
Auautap'or aud Bellaiy. 

164. Q. In Aonnlapur if you could, by emending 
irrigation, reduce the famine expenditure it would pay 
Government to give a small bounty to irrigation. Tuat 
being so, is it wise that the Government should continue to 
restrict irrigation iind not give a bounty bnt to charge 
royal^ on the use of any water that is not [wanted 
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.olsewhoro and by tlio use of whiob ibe supply of no other 
source is dimiiiisliod f— 1 do not see why the Government 
should give something for nothing. 

' 165. Q,. It might relievo the people- and tlio Govei'n* 
ment will got back the-profit daring famine. Every nore of 
added irrigation reduces the famine expenditure P— In 
rvery famine the rayats who . hold protected lands make 
large proRts'from them and there is no reason why they 
should not contribute to the support of other people. 

166. Q. Suppose the royalty charges are taken olT, much 
-more extensive use would be made of the subsoil wiitor 
than is made P— That is the charge on tho river channel. 
It no doubt would. In some places it must keep men back 
from irrigation. The extra charge is Bs. 3 or Bs. 2*4:0 
according to the class of the river. Bs. 4 is the full rate, 
and ibere is the reduction for lift. 

167. Q. Do you Ibiuk if that were done you will get an 
increase P— There will be.- 

168. Q. You still think that it would be a mistake on 
the part 'of the Government to remit it P — It depends on 
where it is and how mnoh tho amount is. 

169. Q 1 am speaking of insoenro tracts P — ^I do not 
see why the Government should give up everything. 
Considering the extent to whioh the rayat is benefited, there 
is no reason why he should not contribute towards tho 
general purse. 

170. Q. Yon would, as a matter of fact, relinquish tho 
power of rednoing the famine expen^ture for fear of 
causing men to use water without paying anything and 
thus making them too rich P— That is not the way I would 
put it. 

171. Q. {The President ^ — Does it not resolve itself 
into this ; if men are deterred by this rate, our policy 
should bo to lower or abolish the rate. 

. 172. Q. {Mr, 2WcAolso«.)— Dndor the Gundlakamma 
river where there are no rates, there are more doruuu wells 
than elsewhere P — ^Yes. In Markapur all along the banks 
it i I full of them. That is a prooarious tract. 

173. Q. {Mr, Muir‘Macliensie.)—l£ a man digs a well, 
if it bo not inside the bank, ho would not he charged 
anything P— Yes, because it is on bis own land. There is 
plenty of water in the bed of the river Palar and also 
within a certain distance from the bank. The fear of 
being charged keeps the men ofi from the bank of the 
river. 

174. Q, {Mr, J66efso».)— The bank of tho river is not 
private land P— Dp to a certain limit it is public land. 

173. Q. In paragraph 17 you point out "over large tracts 
tho prospects of well'irrigatlou sro the poorest, and present 
no ohaooes of eamiug interest on the capital required, chiefiy 
because the cost of siuMiig is great and the underground 
watei’-Buppliesiextremely scanty." Take the Deccan districts, 
whioh are four. What proportion of onitivation is so sitnuted 
as to be protected by wells P Yon can only give the roughest 
possible estimate P— '.I doubt whether yon would get more 
than 3 per cent, of the area of cultivation in the ceded 
districts. 

176. Q> Even if the money wore unlimited P— Yes, 

perhaps rather mofe than 1 said. 1 would ooarider a little 
f urbW. ' 

177. Q. In the ceded districts what proportion of 
cultivation is so situated as. to he capable of being pro* 
tected by wells if money were unlimited. That is the ques- 
tion yon have to consider. There is aleo this question. 1 
suppose in these ceded districts there are considerable 
areas whioh are physically unfit for irrigation, being too 
rocky or too high or being too poor soil. Can you give us 
any idea as to what proportion of oulcivation is included in 
areas of that sort or deep black cotton soil P — Giveu the 
water, it is a very small proportion of the area that would 
not be benefited except where you have black cotton soil. 

178. Q. There is very little area unfit for well cnlliva* 
lion except black cotton soil P— There are areas where it is 
a physical impossibility to take water to. 

179. Or {Mr, Mighatn ,) — You mean the lift is too 
great P — ^Tbe land is much higher than the level of any 
water that is within the i-ange. 

. 180, Q. (Mr, liielsott,)— In Bomhay Deocan there are 
large areas whioh you could not irrigate even, if you hud the 
water P— It is a question of time. 

181. Q, The sort of case that I am contemplating is poor 
shallow eoil ? — do not know whether there is any large 
proportion of land actually noder cultivation which could 


not bo unrated. I do not say -it could bo profitably 
imgatod. It would involve an onormons exponso to bring 
it under irrigation. 

182. Q. Then there is no obstacle to iiTigating the kind 
of land that I am speaking of P— Given tho water and time, 
there is no obsiaclo. 

183. Q. In paragraph 18 you decline to commit yourself 
M to the average cost of a well or the average life of it or 
the average area watered by it P— If you would ask mo 
something more definite I would answer. 

184. Q. Tiikin^ an ordinary well 20 feH deep with no 
obstacles, there being fairly soft rock — I suppoje that is tbs 
ordinary^vornge well that you get in insecure parts of the 
Madras Prosidoncy and it.is only with insecure parts I am 
concerned — ^what would bo its average cost P — Tho , average 
cost of a well would probably run np to Bs, 400. ' 

185. ^ Q, How much would bo the masonry P — It depends - 
upon oircumstancos— how friable the nature of the soil is. 
Somotimes yon got loose gravel which runs down to some 
distance. In that case as for as it goes yon will have to 
revet it. 

186. Q, All round P — ^Probably all round. Sninetimcs 

you get into hai-dor rock._ When I raid Es. 400, I was 
thinking of a case in whioh yon would have to. build a 
considerable amount of revetment. ‘ . 

187. Q, Ifhohnsto build less, it would cod lesa?— 
Very luuoh less. It may bo done for Bs. 200. 

183. Q. Is it hot a faot tliat excavating rock is more 
costly than revetting P — That depends. You may get a 
rock which you can excavate without very much expense 
and yet would stand exposure. 

189. Q, I mean the ordinary rock which is generally met 
with in the Deccan P— If it is very hard rook you will have 
to give it np and try another site. 

^ 190. Q. I will take a well such as I have been consider- 
ing, with all those. prco;iu(ions taken and with nothing 
costly' abont it, the expenditure being economically npplied 
and tho annnal repairs being reasonably nmdoi how Jong 
would tliat well lost P— It may last absolutely indefinitely. 
It will certainly last fifty years ; and it may last oven one 
hundred and fifty years. 

191. Q. Vou think it miglit be expected to last 60 
fully P — Yes, I would leave it absolutely indefinite. 
There are large nnmber'of wells whioh ore over a hundred 
years old. 

192. Q. Yon know that as a fact P— They were there be- 
fore the British Baj began. 

193. Q. How do you know?— Because there were grants 
of land and snob wells as were attached to the land are 
mentioned in the grant. 

194. Q, Have they anything more in the way of-masoniy - 
than the sorb of thing you liave been building or .are they 
jpaMa-hailt ones P — They are built in stone. 

196. Q, With mortar P—1 am not sure about the mor- 
tar. ' 

' 196. Q. They would cost more than four hundred rupees P 

—Yes, they cost more than a thousand. 

197. Q. Do you Icnow if these wells have anything more 
than proteotion on the m6t side?— I cannot eay; that 
depends upon the rook. 

298. Q, About the area whioh is annually irrigated from 
the well. Taking the well to be 20 to 25 feet in depth iii 
the ceded distriots, wbat area could it irrigate P — Probably 
4 Bores. 

199. Q. As much as that on an average? — Yes, given 
water-supply. 

200. Q. Not more, however good the supply P — You may 
run up to six. 

201. Q. On a single m6t ?— At- one time of the year 
yon may get np to six immediately after the rains, but at 
other times it ruus down to three in the case of a hot wea- 
ther crop. 

202. Q. Supposing there is a year of drought and they ' 
substituted fodder crops for the good deal of more valuable 
crops, how much area could they extend?— 1 don't think - 
yon could get a very mnoh larger area except that yon could 
get more crop and more outtiugs. 

203. Q. Not mnoh more area P— No. Cholam would be 
the chief crop if they grow it for fodder. 

204. Q, (Mr, Mair-Maciensie .) — Garden erras are 
grown compamtirelf JittleP— 0.ie crop is almost always a 
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Awlltot crop it tk tnixetl one. Some pnrt ot 
tlic will be nnder the garden crop and eoioo vill ho 
nndcr grain. 

£0’. Q. (dfi*. Yon fpenk or the ♦ystero of 

Government advance*. Yon ray "crpccially the fnnd» 
available have been intenniitent ; most iniqnitonOy ro in 
tome ca«ff.” What am yon thinking of ? — 1 am thinkinc 
of when Government had undertaken the grant of a 
very larce numl>cr or loan* and the order went onl that all 
eecond in*taln’.cnl* vrtro to be etopped l-ecauio funds were 
si.crt. 

son. Q. So that a roan who had started on first inslal* 
mrnl wa* not given thes^'ond and had to stopP—I do not 
kni'W it perFanally, but 1 had it from the C'elleelor i‘f the 
di'tTlel wlio had the biggest advances or.t and he taid it 
was a most tt rrible sil-back that he ever had to the pmmo- 
tii'U of wfllt. The money wss provided in the end, hnl it 
wes too late ; by tbc time the grant wa« finally given the 
damage done wa» great. 

£07. Q. Setting aside that pattienUr ins'.anre, a* to 
whifh I quite agree with what ron fry. is ilyonrtsperienee 
that the fund* generally availahlo were iinrqnal to the 
"demand. Yon do not happen to Imeiw si.nirientfy ; do you ? 
— X* far a* 1 have been .able t > w.ateh Ibcte tbinc*, no man 
b.at Ivrtn able to know how mneh mmey he conla get. 

£0?. Q, Yon think there have been rates of people who 
were prej ared and willing to take money and money roald 
not be had f— Not stitliejenlly soon. Veiy cflen appliea* 
tions had come In. 1 1scy ha*J to defer li e grant. 

£0?. Q. I'oet it matter mneh whether a man m.ake* a 
well this year or ti.e nest r— Yon mti«t g'l ],ini on the hep. 

SIO. Q. You mean that if he does nr I pet the money 
early tnongh in the rerjen he will eLange hi* mind?-— May 
l-e. ' 

£11. Q. Y’oa want it eonlintied all thnragh ; yon want a 
atre.dy raprly a* La itripalioa F— Yes. 

212. Q. Yon »ay In the fame paragraph "at picienl this 
dntr is piled on tb'e shonlders of the e.ver-bnrdencd llcreime 
Pepartinent, ti e rndreling* of which will naturally ob<tmet 
derelcpmcnt." I can rjoite rfalbe the diflianlly. hnt how 
woald you remedy It r— lie Govrmmrnt fhtuld provide n 
rpeel,a\ V»tnldi«hraiat arid lake tip drfiaite area* with a 
anukll frpatatr rstabliihment and work it (ill allpoxildlitir-a 
are rxlufttr-d. 

213. Q. There ahonld be a nerrr..nr.enl C'lalliihmenl (o 
per.arabnl.vo the ee.nntry ?— le*.^ Ib'y would enquire as 
the mrn go abmit the c*nn1rT. Y’ou will have to cnterteiii 
l.ighly-paid men who coaH be trus led to make cnqulrie* and 
do the distribution. 

2U. Q. in-.al foit of men would yen keep at the hr. ad of 
the esLabllshment?— A man of the rank of Dcpuly Collector. 

21G. Q. Ho you think a Collector would like a rpeeial 
duly Deputy Collerte.r taking advances out of bit hand*? 
—lie wtnld not take it ont ct bit handi. He will lake It 
out «f tb.e hands of the i.alnk es lablishmenl. 

21C. Q. It would go throngh the hands of the Cellee- 
lOfS — He would be n speeial Diqiuty Collector under tbc 
Collector. Tlie Colleetor mutt l>e held responsible, sup- 
nroelv resrun*ible for tbc whole thing. He will have a 
special man a* he has for Foretts. 

217. Q. About black cotton soil, tbere is black cotton soil 
whicii can l«o irrigated profitably and that which cannot 
be P— Tes. 

21fl. Q. Can yon give ns your definition of that which 
can bo jrripnt*at profitably? lYhat are tbo conditions 
iieeo«sary for irrigating black cotton toil P— Black cotton 
toil is sueli an indelinilc term. 

21P. Q. Can yon make it more prcc!«o, more definite P— 
I don't SCO how yon could define it. If your black cotton 
soil is heavy clay and yon cannot drain it, it would not pay 
for irrigation. 

220. Q. Are those the two conditions P Jlnil they both 
exist, or, is either snlDcicnt to preront Irrigation P Could 
you irrigate well-drained heavy clay F — 11 the clay is not 
too deep, we can irrigate it. 

221. Q. Tlint would necessarily mean that the drainage 
is not deep. If black cotton is shallow and clayey, can yon 
irrigate ? — Yea. 

■ 222. Q. On the ether hand, most snilablo black cotton 
soil is that which is not too heavy, not too deep and has 
good drainageP— Another point that has considerable in- 
Sncnco on the question is the nature of the subsoil. Some 
of our black roil lies, ns far as I Iwve seen if, on gravel 


which is decompesed gneiss. As this is very full of alka- 
lies, it requires to be in igalrd carefully. Hiat is tlie danger 
which yon 1 nve in seme ensr s and not in others. 

223. Q. Bnt that condition being answered, other con- 
ditions arc uniform ? — Yes. 

321. <2. lyiint is the maximum depth of black soil that 
yon could irrigate? More than how many fcc’l ? — If it is 
light enough, depth docs not matter. 

225. Q. If it is heavy ?— I have rot had any experience. 
It has l>cen tried on irfilf black cotton soil in Knrnonl. 
There they won’t touch it. Very often it is not more than 
4 feet. There is no diainogo there. 

226. Q. Y'on know of no cases in which real stilT black 
cotton foil, liowcvcr sh.*llow and however well dmined, is 
irrigated profitably F — What I Irok upon ns black cotton 
soil which I shall show yen has been irrigated nt Nandynl. 

227. Q. la it roil in whicli yon can mw cotton withcnl 
irrigaiiou P— Y'os. It cracks very widely. 

228. Q. Y’on know of no blacker cotton soil than that P— 
I c.innol remember any partienlar tract. 

22P. Q. That is iirigated ?— Only o small nrra. It has 
been irrigated for a long time. 

230. Q. (.tfr. ^rttir-^faelenslt .) — ^Wbere does the hla^k 
cotton soil occur which is nnirrigablc or niisnitahle besides 
that in Knmool P— I liive no experienre of any other. We 
bare not re.al experierce to S!iy that it is nbsofutcly nnsnil- 
able fi r irrigation. It is nnsnited in a degree. 

231. Q. Nowhere? — It lias not been tried ; we hnvo not 
bad water on it. 

_ 232. Q. You would not commit yonrsclf to the coneln. 
sion that it is nowlirre totally nnrutlcd for irrigation? — 
No. 1 would s.vy that it is inadvisable to attempt it. 

233. Q. Y’on would not say that even tbe least well- 
drained places were totally nnsnited for irrigation? — Down 
tbc Kiirnotd v.allcy throngh which the Knmool Canal runs, 
it would be inadvifable for a man to irrigate bccansc of the 
want of ilninage. It h.a« bicn advised so. 

2Sy Q. Stilly they do?— To n very small extent. It is 
only in sj eeial sites o here there happen to be some special 
advantages for drainage. 

233. Q. Wiial I want to hnow is whether it wonid gene- 
rally be in your opinion nnwise for them to irrigate ; in 
what ImcUri the country does that disadvantage oecnr 
bisidcs in Knmool P—Thirc is n large area in Bcllary and 
Anantapnr. In tho soutbrm and central part of Coim- 
Intoic and parts of Mndnra fcnerally, although there is a 
fair amount of wcll-irripition, I don't’ know if it is rd- 
ybable to irrigate wholly or anything like generally. Again 
in the nortliem portion of Tinncvelly and Madnra and then 
In Kitina np|.m(l taluks it is donbtfnl. 

236. Q. One of the witnesses, an officer who sent in a 
raemorandnm, says Uscre are 20,000 acres of black cotton 
soil nndcr irrig.vtion in Tinnovelly ?— It may bo black soil, 
sandy or loamy. 

237. Q. Yon wonid doubt its being genuine black cotton 
soil ?— Very mneb so. Tbere aro largo nre.as under well- 
irrigation in moderate black cotton soil. Bat they arc al- 
most exceptional black cotton soil. 

23S. Q. What is tho exceptional character ?— Being loamy 
and sandy. 

230. Q. 1 gather that garden cultivation is pmetised to a 
comparatively small extent under wells. Is that so over tha 
Presidency generally ?— Wcll-irrigntion and garden onltiva- 
tion are ordinal ily used as synonymous terms. 

210. Q. I mynn the enltivntion of valuable garden crops 
such ns tnrmcric, sweet {lotatocs, and yams ? — Tams are not - 
much cultivated under wells ; sweet potatoes considerably; 
turmeric not very l.argely bnt occasionally. 

241. Q. And vegetables P — Vegetables arc grown nndcr 
•wells. 

242. Q. Aro they generally second crop, with tbe grain as 
first crop P — ^Thcy are one of tbc crops of the season. 

243. Q, Would they bo tho only crop?— A portion of the 
land will bo under garden crops and a portion under grain 
crop.*. 

244. Q. Is n Urge area nndcr the ordinary grain crop of 
the conntiy ? — Y'es ; cvetyone practically has one crop of 
grain. Y’on may say that is practically the general rdr. 

245. Q. And nsed for its grain and not for its fodder P— 

No. The practice of growing fodder crops under wells U 
not known. 
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exSrtenS scnrojtyof wifcl. yoa have had 
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262. <2. Prom start to finish P—Yea. 
nnSjS'J"?® rf welJs are dog 

No. IThey vrili have no water; not ereojiaiia weMs have. 

hr £’ nrod very 
soSfmr^VZ^i, “ ®“''“ *»>P,Ptyintheianbona 

EDineiimrB even when there waa no supply. 

**l?5(^59\J“_.P®«5«'®pJ| 6 of your note you say “as to 
into this ; if inon®t!l?®‘' ®® *®>o ‘hat irrigation under worts 
i*'ouW he Jo lower or ahBi!?®® on a large scale, for paddy in 
nbslitulion, ' u - — ? ‘“an our diy grains,” J don’t 
tt) and (6) leads to ni^ jrf paddy is generally higher 
(self is no more valnanK;* -es of paddv and ra®i 
inito understand ; the price ^Rlkaput *. / ^ ”»> 

nan that of the grains ?— The pfSlOus tiao-^ 
ito generally identical. ' > man 

257. Q. (Afr. Ibbetson.!— I« paddy nnhnsteube chorga-* 

268, Q. (fifr. Muit^]lfactensie.)~U^l>Voso thafVetJ 
few of these snpplenienl'ary wells existed heforo the tanks 
wore made ?— Vciy imptohaWe. 

269. Q. 'Would you not bo afraid if water was fakon past 
aoppieroentary wells after they had been made P— The fear 
would discourage rayatsfrom digging snob wellsunder these 
tanks P— I am alluding to Mr. Ibhotson a suggestion f— 

Thnt BDfTgcstion pre-Bupposed that Iho whole custotn or 
cuUlvnllon \lie AauUe was modified, that inetcaa of 

Uie main crop being paddy the whole of the tank ayaJiO*t “s 
at present existing under the wells, was to bo devoted to 
garden crops. 

260. (ilfr. il/win-JTacjl'epsie,)— Do I understand jour 
suggestion in that way P 

{Mr. JbheUon,)—ln the case of paddy, the well is 
complementary but not supplementary. In the case ot all 
others yon can go on just ns well without the tank. 

201. (ilfr. afwir-iiracjtensie.)— AsBumingtbntsdmocon- 
ditionf exist, do you not tblnk that the digging of sopple- 
mentary wells will bo seriously discouraged P— I supposo 
t'ne well existed before the question arose. 

2G2. Q. Ton mean wells arc already dug P— That is the 
seggestion put bv Mr. Ibbctsou. If you refuse to let water 
out of your tanks in order to make people dig wells, 
iKOplo will have sense to see that they can git water by 
digging. They would have generally a site to dig a well 
within a certain range. Yon need not fear the sense of the 
people on that point. 

2'13, Q. The expenses of lifting water would ho veiy 
serious in the cato of a well f—Probably it would bo vory 
low lift ; it might bo only A or 6 feet. 

20 1- Q. Even that would be expeuRve ns compared with 
l!ow?~Tc». But it would be cheap compared with a 20 
feet lift, which be miglit liavo if thcro was no tank. ^ . 

265. Q, In paragraph 14 yon aay speaking of the Kur- 
oecVCoddarih Canal “ Government should then causo a 
detailsd and careful investigation of the irrigational rapa* 
city cf tbs eoantrv to be made on bioad lines." vflint do 
jots mean by “Irosd lic«?'' Do you mean protective lines? 

~I slcnl 1 aiy prolectite lines. 

2fT0. Q, A* cculra.«lcd with merely financial and pToduc* 
tits llufs 5— Not only that; the broadest principle i» f® 
utilite the water ntlier tbaa try to make money. 

267, Q. (3fr. 3fnir.AfoekeBsie.)->Ton say in paragraph 
leftist supflemeutal wclU arc very common in some 


an insured supply P— No* I don’e e ® 

of ChingIepur/o« sS suppC 1*5), ^^^mepart. 

yon see none. You see ihn i T \ 

ASy I Ter"^ro/Ztr^ *1'® -J'-®-' 

haps yonre is a provisional fignreP— It irrigated. Per- 
fipiirA - nguier It 18 a very provisional 


figure: 

S'T® «® ifisa 


present area P-IdonTkiiow““fn a r “ «'« 

is 38,000 ont of milUon onitfrated.' 

unde? tg; JSrrCt&lnbtdf'V »«« 

ceded districts I dff Think Si 

SS: coffieTaS, 

^presume that the existing wells are 

tt»».d b, „.|i, k, it, 

272, Q Ton think that area could be doubled P-V». 

In a r»jr largo portion of ITurnooI and Beliarr and in 

M too* hitran/" t’*'” i* th®^ COUn “v 

VyZteL^h is 'T^teranJ 

important factor in the probable number of wollf**' “ 

273. Q. Yon mean theravat would not a;«i- « 

No. In some parts of Knrnool the probability of siniiW 
wells IS very large, and in otbers the reverae. ^ "’® 

wraUie'^^n. P”* 

vided that money was freely advanced and a spooiai BL'tep- 
lishmont was provided and everything was given to get it • .. . 
gone P—lt depends on the number of men you could put on. 

2/6. Q. Wlmt would you like to put on in each district P. 
'Would yon like to sco one establishment in each district? — 

I would not to begin with. I wonid like to see how .it works. 

1 wonid make the establishment of a Deputy Collector and . 
a number of men, Revenue Inspeotors and subordinates to 
carry out inspection. I would apportion thorn parts of the 
Eni-nool district first and see how it would dp. There an 
olHcer conld double the nnmber of woIIr .If a mdn know 
the people, given the money, and given the establishment it 
would probably tiike tbtee yctivs ; I do not see why it should 
not bo done, if bo bos everything in bis fayohr. 

277. Q. CoTlninly bo might manage it in double the lime, 
say BIX years P— He ought to or bo banged. 

278. Q. At any rate there is nothing extravagant iii hop* 
ing that .the number coiild .be doubled with tlio aid of 
liberal ndvoiices, suitably advanced within twenty ycafsP— 

Yes. 

279. Q. I observe in iho statistios yon gave the area 
protected in all seasons, by which I understand, tho.area 
pToteoted in the worst season is under allsonrccs' of irriga* 
tion very much less than in ordinary seasons. That in. 
eludes welts. Our statistics seem to show that tbo area 
protected by the wells, in tbo very bad season; in tbo first 
year of drought, runs very much above the area protected 
by wells in ordinary seasons ; although in subsequent years 
of drought it sank on tlio wbolo .'owing to. tbo, qxhaostion 
of wells, still it kept obov.e tbo averago of that.protcotod in 
the ordinary seasons owing to the eonstrndtioh of mqro^wells 
and other canecs. Bo yon oonriler tbufc bVita® b'gcra mu 
thoroughly rcHablo that are given hero P—I should hot liko 
to say that tbo figaro.s arp moro than the .best available 
estimate at tbo time that we put them together; 

280. Q. Tor instance, wo take Cuddapab 0G,900 in ordi- .. 
nary years and 43,400, a half, for bad year. . 1 should have 
expected to seb 200,000 in a bad year .I-^A bat year; as a 
rule, is only tbo culminating point of a scnct of |fod years. 

The year of drought is generally speaking prccodea by a 
number of bad years. We very eoldom find oursolvuk jomp* 
ing into a year of drought suddenly. ' _ 

281. Q. i aih afraid that will hardlv explaiti ./hets in. 
Gnjcrat ; .1899*1000 was unqucstiohauly Ihr dnlmination , 
of a cycle of bad seasons, yot the area ‘under wells 'cnpri'' 
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mously increased, donbled I tbink ?— My own experience 
of wells in a year of drongbt was the capacity of a well 
was very much reduced. 

2S2. Q. I bare not asked tbe well capacity. Bnt I have 
asked abont the area under wells. Can’t yon get a pit dng 
with a s.'age mdt which will last for a year. That was 
done in Abmadnagar in 1897 P— That could be done in tbe 
coa»t districts. 

283. Q. Mot in inland districts ? — You have not got 
water ; yon could not get down to it. You snrprise me. In 
onr Inland districts such ns Sholapore they ^ make an ch 
efforts to increase the area. The area acertainly does not 
diminish. The total area was very considerably increased 
tinder pressure of famine. 

(Afr. Ibletton^—1 never beard sncb a thing in tbe 
Punjab ns Icacheha wells being dog in a season of drought. 

284. Q. (d/r. MvivMaeienzie .) — Yon do not think if 
money bad been liberally advanced in time ; yon conld have 
obtained such an inorease in 1S91P — In 1891 at tbe start* 
ing, money was given as freely and as largely as could be ; 
but tbe establishment was insufficient and a large number 

^f wells was started in different places and they were all 
patka wells. 

285. Q. They would not hare been in time to have done 
anything in that year ?— Some of them might have done. 
.liVhat they did in Coimbatore was to deepen tbe old ones 
and make them efficient and therefore they kept np tbe area 
irrigated. 

286. Q. 1 hare no donht that aeconnts for increase in 
area P — And tlie same happened in Knrnool in the year 
1892. 

287. Q. Nevertheless in Coimbatore the area irrigated 
under wells in bad years is pnt very much less than in ordi- 
nary years? — At the time that atlas was compiled the in- 
formation available as regards wells was very limited. 

288. Q. Yon wonld sorely have good information about 
1891-92?— And all that was available in 1892 was pub- 
lished in 1895. 

289. Q. I am sorry to worry yon, but it is a very im- 
portant point why the area under wells should go down P 

(jifr. I8Jef«on.l— All onr experience in tbe mofussil 
cuincides with Mr. Anson's experience. 

[At this stage the President read a letter from Colonel 
Grant of Mysore.] 

(Air. NtcioUon .) — I do not think iqchcha wells ore 
possible in famine distiicts. 

290. Q. (Mr. MuivMackensie .) — ^Do you think money 
has been advanced for wells in time in years of drought to 
get them to dig wells in time for use in that year? — I do 
not tbink, as a rule, that money was given nearly soon 
enough to enable them to get any direct return that year. 

291. Q. How soon should money go out? — Yon should 
begin 20 years beforehand. 

292. Q. I mean for tbe multiplication of haehcha wells in 
a year of drongbt P — As far as 1 remember, there is a rnling 
on that point that it is not allowed ; a ^oial mling was 
made in regard to Pouneri taluk and we did not give 
money. As a rule, we do not give money for kaohoha 
wells. 

293. ' Q. 'Wonld yon not advocate money being given 
liberally in coast talnks P~I wonld. I tbink I did advocate 
it ten years ago. I do not remeuiber wbat happened. 

294. Q. Is it possible to advance money early enough in 
Deccan taluks for wells to be made in time ? — ^Not at all, 
nnless yon are going to have drought for two years. In a 
year of drought the water level would have gone down very 
low. 

293. Q, Therefore the only thing to do is to take care to 
get it done beforehand in the previous years p — Get tlie 
money befoiehand. 

206. Q. Can yon give me at all a correct idea as to the 
increase of wells in the last ten years in any of tbe dis- 
tricts P—No. 

297. Q. Are there no statistics or settlement reports ? — 
1 do not tbiuk there are any figures which can be safely 
relied upon on that point except the actual number 'con- 
structed hr loans which we know. 

298. Q. (Mr. IbMsoit.)- One witness, who spoke with 
some authority, told us someiime a^, that however favonr- 
able tbe conditions were for irrigation, and however mnch 
you may irrigate from wells or small tanks, he wonld very 

VoL IV. 


much hesitate to introduce into black cotton soil extensive 
irrigation, snob as yon get from a big canal, for fear of water- 
logging on account of tbe retentive nature of tbe soil. How 
far wonld you share in that apprehension P — I do not knoitr 
exactly how water-logging would occiir nnless water run 
over tbe land, until yon send it down distributaries. Yon 
conld not do it, until you puddled it. 

299. Q. His view is this : black cotton soil even when 
most suitable for irrigatioa, where conditions are most 
favourable, cannot safely be irrigated wholesale ; that is to 
say, large areas together, such as yon get nn a big cnnal, 
beeanse you would get water-logging P — If yon get black 
soil suitably drained, there is no diffionity. I don't think we 
need be afraid, beeanse we have dune it in Eistna. lint 
that is not the black soil of tbe Deccan. If we have black 
soil that ia sufficiently mixed and snffioiently drained, it 
wonld obviate danger ; but if yon have a retentive soil, J 
wonld agree with wbat has been said. It is a dangerons 
tiling if you have retentive soil. Unless everybody practi- 
cally changes their system of irrigation it would not be 
possible. 

SOD. Q. Unless water is.nsed with the strictest economy ?— 
Yes. 

301. Q. Yon only apprehend that danger in really stiff 
black cotton soil ? — Yes, and also where there is difficnltr 
abont drainage. 

302. Q. Suppose drainage is good, even then do you think 
that stiff black cotton soil could be irrigated wholesale with- 
out danger ? — I think it conld be, bnt I don't think it 
should be. The evidence of 1876-77 under tbe Knmool 
CanaljihowB it conld be done, profitably done; they bad 
10,000 acres. There mnst have been very large blocks under 
tbe canal. I do not know wbat they were. 

303. Q. Tbe irrigation in tbe single year of 1897 wonld 
hardly be within my question. I mean regular irrigation ? — 
It depends more upon wbat tbe crop is than anything else. 

304. Q. Say cane and garden crops P — Yon must have 
continuons supply of water for them. I don’t think cane 
and garden crops would flonrish freely on stiff clayey soil. 
Yun do not find much of them. 

803. Q. Have yon beard any suggestion that after that 
extensive irrigation nnder tbe Enrnool Canal in 1877 tbe 
next year’s oiop suffered on account of tbe soil Ibeiiig 
sour P — 1 was not there scou enough afterwards ; I know 
they used to say down below thnt the first time that laud 
was irrigated and gave a poor return it was duo to water. 

306. Q. Do yon believe that the crop would be deteriorated 
year after year by irrigation P — Not if yon treat it propeily. 
Water is a gtimnlant ; if yon bnve a heavier crop, yon will 
},ave less left behind. 1 don’t think anything serions would 
j^appen in any way. 

307. Q. (Mr. Sajaralna Mudaliar .) — Ton said by 
extension of second crop you would get more revenue than 
yon wonld by extending tbe first-crop cultivation P — Yon 
will get more rerenne with less cost. 

SOS. Q. Yon would get.donble tbe revenue. Wonld not 
that cover the increased cost P — 1 donbt it, because onr 
present works were made in tbe most favoniable sitnatious. 
If you want to extend tbe first crop yon mnst go to a 
greater distance. That is the engineering point of view. 

309. Q. In Madnra there was same complaint on tbe part 
of rayats that sufficient water was not available for second 
crop. They wanted irrigation for ten months and the Execu- 
tive Engineer maintained that they conld grow two crops in 
nine months. Wbat is your experience P — They conld grow 
two crops in eight months. 

310. Q. 1 don't mean by change of system, but assuming 
they don't change tbe qrstem p— if you have a change of 
water-supply, there mnst ba a change of system to fit it. 

311. Q. Assnmiug they continue tbe present ajstew, du 
yon think nine months' snpply wonld he sufficient ?— They 
have not made the system to lit nine months. As far as 1 
nuderatand it, their present arrangement would not fit the 
present ^stem, because they wonld not arrange tbe system 
to St siae mootbs. If tbej- get siss laoatba' water they 
must fit the system to it. It is quite long enough. 

312. Q. How conld they fit it ? — You have three mouths' 
crop and a five or fonr months' crop ; yon conld get those two 
crops into nine months, with an interval of a month. 

313. Q. Abont 40 days are required for seedlings F — They 
could grow them with wells. 

314. Q. There are no wells there? — They conld sink 
them. Ton have got a three months’ crop and a five months' 
crop and yon have one month’s interval. 

X 
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816. ^ Q, Tlii'ro mnst Im llmo for propnriiif; tlin lund nntl 
propnring Uio ppcds P— flow long would llint liko P 

810, Q. Tliftt Ip whal yon mnsl B.iy P— Yon would grow 
first crop seedlings nnd linvelhcm ronuy when you got writer* 

817. Q, Thill nssumcB llml lltpre is wnlorp — Wnlor is 
nvnilnblo overywhore in wells. Thoy might hnro to lift it 
for soed-licds whioh will only he for n sinnll iircn. It is 
only for n ocrltiin proportion of the nren tlmt llioy wnnt 
(his first crop plniitod so soon. TIunovolly mynt is hotter 
thnn Mnd urn people. IIo sows seeds dry. He very often 
ploughs the nren nnd sows the seed hrondonst helore wnter 
comes down the river. Gonornllr spenkhi!:, in thnt eonntty, 
yon got n very Inrgo nmount of I'ottai or hot-wenther ram 
nnd thoro ought to no water in many of the tanks. There is 
n considcrnhlo nren of Innd oroppod with ioifni In the dU- 
tdot. Thnt is done when rnin falls in April nnd May. I 
don't think there is anything impossible in growing (wo 
ci-ops ns far ns they have got water for it. They may 
wnnt poesllily in some ensos to substitute four months* 
pnddy for five months’ paddy. 

318. Q. JlTiiir-Jiraelriisie.)—! would nsk you whnl 
is sneoinl condition or conditions in Ooinibntore whieli Jinve 
enabled such n large nren hoini; put under wells. Is it the 
people or Is it the rock P—T think it is n qnoition of many 
things noting tocothor. Pirsl of n1l| they hnvo n had set of 
conditions to dc.al with, ‘t'hnl is the miiifnll. 

818. Q. So have they in the Deeonn ? — Tliov have i bnt, 
on the other hand, the distribution of the rainfall is dilTcr* 
out. It lends eneourngemont. Y'ou have got pretoetioii. 
Considernhlo minfnll comes in April nnd hfnr nnu then you 
hnvo three months' drought and then ilto mins again. Yon 
hnvo the first two months' rninfall with little water in wells. 
With l-oifai rninfnll, yon gel n lot of wnter spread over n 
mnoh larger nren encolivoly. Again nl n Inter season yon 
got n second crop after the second rains. Prom the same 
kind you can got two crops corininly over the greater part 
of it. Welhirrigation thoro is very oITcotive. 

820. Q. Do I understand von that with two sols of rain 
they got full wolls again 9— Tlint helps them out over » 
Inrgor area nnd also keeps up the supply. I Us only when 
the Tninfall is so Into that thoy hnvo to depend very largely 
on tho undor-ground water that people foci tho difliculty 
very considerably. 

821. Q. Tho second rensnn 1 bolicve is that they nro 
exceptionally onorgetio nnd enterprising P — There is no 
doubt about it. Thoy nro hardworking. CnUivntioii is 
very good under tho wells. I think thnt tho fact that tho 
country is enclosed is nn cnconrageincnt to wells indirectly. 
Crops are nil protected nnturnlly. 

322. Q. Y on don't think it is general for people to ronko 
hedges to protect valuable crops. It is one of tho puzzles 
that is open to any man’s investigation P — I have not quite 
satisfied myself on that point. 

328. Q. Is tho geological fomalion specially favonrahlo ? 
— I think it is so; tlio rock holds muck wnter. Thoro is 
great deal more water at corrcspoiiding depths than thcro is 
in the Deconn districts. 

324. Q. The whole well is sunk within the reek in Calm* 
batore F — All tho bottom portion will bo blasted out. 

326. Q. After SO or 40 feet P — It varies very much. In 
some places we will be able to got crowbar work up to 10 
feet or so. After tiint it is more or less blasting. Dcopon- 
ing mnst bnvo gone .on for gonoTatious. 

826. Q. They have boou quarrying a bit more every 
year P — Yes. 

327. Q.'il'Ae President ^ — ^Tbe spring levels nro pretty 
deep P— It runs down in some places to 35 feot. Thcro is a 
lift of 38 feet in wells in Falladam. 

328. Q. (ilfr. ilf»tV'AfaoI;e«ste.)— Cuddapah is another 
district where there aro groat many wells P — lu portions of 

it* 

329. Q. The number of wells relatively is large as com* 
paved with other distriots. What is the favourable cironin* 
stance there P — In the auh'division you will find wells in 
the valleys. The country is very broken ; .vou will find wells 
along natural drainages and n number of little tanlu bold 
np water not only for wells in the ayakat, bnt they raise 
the water level generally. Then in the eastern falnks yon 
have got two iiatnral hollows, and the rooks dip into the 
hollow. . Water is funnd in the centre of the valley.' In 
tlijese .sandstones yon can find water everywhere. 


880, Q. Thoro llio faoility is in iho furmnlion of the 
country p— In iho eastern parts of Ciiddapah llio formation 
of llio eounlry offeTH roellitloi for wells. 

831. Q. Whereas It Is chiefly duo in geological formation 
in Bub.divhiion (ntiiks orlr, hut there it is duo also to tho 
foriiintion of tho tanks P — Yes, they' Iiolp it out. They 
keep tlio water from running nwny. 

382. Q. Tlioro is one other nueslion in connection with 
tho welts P Would you odvoealo lim keeping on any of tho 
tanks, for instance, PoriynrP WouM yon ndvoento tlis 
keeping of water so os to giro a limited supply (lironglioiit 
the whole year with the object of encouraging stigareano 
and such lilio crops P I may explain tbat in most of our 
Dnmbny works thcro Is wnter for olmost pormnial Irriga* 
Hon, VIS., that is given llirougbout tbe 12 months in tho 
year. Wo could not grow rano wltliont that P— I doubt 
wbolher it would bo good policy. 

838. Q. Why not P—Bcsauso your losses on tho amount 
i<f water that yon wsiild linve to provide (o supply small 
areas daring the dry season would ItO very large. It is a 
diflionlt thing to speculotc about. 

83.1. Q, {Mr. JVjcAofson.)— Will) referonec to Mr. Ibbot* 
son's question ns to llir result of limiting the nsc of Wiitcr 
oxtending tiiorcby tlio nren to wblob w.iter so saved would 
be ex'.eniled ; ns n matter of foot, is there in many cases scope 
for tbe extension ouUide tho oynl-o/ of the tank owing to 
the lie of tlio bind or other reasjii P— In high levels if yon 
get full tank yon can do it. If yon get a pirtially filled 
tank you would probably require all the water there is for 
(ho whole ayahat. 

386. Q. So thnt tho answer dors not offret tbe great 
ntiiiiber of tanks which will come under tho term precari- 
ous P~I have got a little bit mixed. 

336. Q. It is important hrennse, as I understand, many 
of the tanks havo n small area in the ayakat which cannot 
he irrigated in the prrsont cirentustanee owing to tlio lie of 
iho land F— I do not think that it is nn area which in 
nveroge ji ars bos born irrigated previously. I do not know 
whether it ncccs.<ar!ly follows tlmt !t is the only area com* 
mnndod. In the case of n good many tanks, in the flatter 
conntry especially, other areas could bo commanded. Of 
course ill iiiiiruw volleye yon eould not do it. 

337. Q. And tboso narrow valleys aro in tho precarious 
districts of Anhntnpur nnd CuddapnhP— -Yos. 

3SS. Q. le it not an sea Jomic qncetion, seeing thnt it 
would nractically amount to a breach of- faith to give water 
to dry lands instead of the wet P — ^As the quEstion was put 
to me, it was entirely n questiun of spccnlntion. 

330. Q. It you bad a tank, with a certain area below it 
oiilircly irrigated by wclLi growing garden crops, wonid 
tlioro 1)0 any difficulty in taking water beyond it. Have 
yon over met with suck conditions P — 1 have never met with 
such conditions. 

340. Q. Yon raid that funds wero stopped when lotus 
wore hiilf issued in 1802 owing to wnnt of funds. How did 
tho shortness of funds arise P Bow was it that Govern* 
mont found iteclf unoblo to issue n second instalment P— 
Tho original craiit for loans was, I beliovo, 5 lakhs. As a 
moans of relief, Collectors wore cnconra^ to advance at 
much money os possible for laud improvement. Advances 
promised run up to souictliing like 29 Iskhs and when a 
farther gr -nt was asked for from the Government of India 
thero were all sorts of questions raised, and until full ex- 
planations wero given thoy said no further sums were to be 
ndviiiiced. 

341. Q. I understand that the Government of India 
found ibolf unnblo to ndvnnco fniids at that particular 
pciiod P— They docliued to antborise tho farther issue of 
money. 

342. Q. Did tho Collectors go on making advances know- 
ing thnt they hnd only 5 lakhs P— The L^l Government 
asked Collectors to go on wiik advances seeing that it was a 
very useful thing to oncourage. 

348. Q. One other question whieli has arisen cspeoiaHy 
\ntli regnrd to tlio' second crop ; many of the witnesses have 
staled that the real difficulty is thnt owing to want of 
mnimro land deteriorates if second crop is raised. Have 
yon ony saggestions to offer whioh will get over the difS* 
tmlty or is it a real difficulty P— To take two crops out of 
land, yon naturally want more msnnre. Under the most 
favourable conditions thnt we have for second crop, the 
mannre question is not a pressing one. 

'344. Q. WhyP-^Becanso the supply of silt from the 
rivers is most important. 
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S46. Q* 3'iiko llio Pcriyar Iniida with rcfcroticc to whicit 
ilic question Inigoly arose P— That docs not refer to second 
crops. 

3iG. Q. tVonll it be possible to ciicoumgo the growth of 
second crop if mnnnrc was more easily obtninnbloP — I do 
not tliinic tb.it tiic mnnare diflienlty would remain n prac' 
tical difficulty, rcoplo would get over it ns they have in' 
Tinncrclly. They co 30 or *10 miles. I know people march 
30 miles from.Tcnknsi to bring Ic.-if inunnrc. Similarly, in 
tho Feriyar area, when thii.gs get into working order, 
people will get over tho difficulty ihcmselres. 

317. Q. Is it not n fact that owing to want ol manuro they 
have to send carte, SO or *10 miles, for instance, to hting_ tho 
manure that is very necessary fur cnltivntion P — That is to 
say, they utilise n portion of the country where it is easier 
to grow manure for the henefit of the country where manuro 
can bo most advantageously used. 

31S. Q. Can you suggest any molliod by which ninnuro 
c.rn he increased and yet chespenedP— On the land where 
crops arc grown, manure can bo grown. Granting water 
free to encourage it would he the most effee.lirc means of 
nrcrestsrag'iifc 

319. Q. Suppose free grant of water is not allowed, would 
there bi* any possibility of gettinc round it in any other 
way P — I believe tbero is n very largo area of wosle land 
which is qniio within easy re.sch of tho I’eriynr area which 
can be easily utilised by the people at n very low cost. 

350. Q. ^Voiild yon extend Ibo standing older 1 w.as quot- 
ing and make plantation for mannring nurposos free P — Ye.s, 
for a re.'isonablo period. You would do better to utilize land 
for growing something than let it lie uiinsed. 

351. Q. With reference to tbo development of wells, I 
think yon aro in favour of a somewhat different principle 
of rrpaymentoF the loans advanced by Government ; would 
you explain it ? — I am inclined to think that tho whole 
thing should be mado into an annuity fixed upon the land 

352. Q. In what way would it differ from the present 
system P— Land is simply n sccuiily. If my pronosal is 
adopted, tbo charge would become a portion or the land, 
atscssment. 

358. Q. By virtue of the nnnnity the loan would be p.atd 
off insensibly. You would like this in prefcronco to its being 
subsequently paid ?— Yes. 

364. Q. Do you mean you would not give option to tbo 
rayat to pay olt liis loan in a shorter period ? — No. I would 
not prevent men from clearing up and jiaying the whole 
amonnL 

355. Q. Will you ordinarily allow ten years P — Twentj-- 
five years at 6} per cent. 

85G. Q. (J/r. J/uir-J/iieiensie.)— What period of 
onnnity will yon fix P — I would fix it at G^ per cent. It is 
a simple thing. 

357. Q. Why don’t you fix a longer period so tiint yon 
may have a better cbnnco of getting down to tho poorer man. 
Don't you think the ra^'at would be tempted by sinalloi pay- 
monts which would result if you increase the period P — if 
you get down to the siunllcst men tliey would prefer lung 
payments. But a largo number would like to get rid of it. 
Personally I would do so if I took a loan. 

' 358. Q. If yon introduce long payment will tbero not bo 
better cbnnco of getting at smaller men P — It depends upon 
wbat you are prepared to accept os scaurit3’. According to 
the interpretation of acenrity at present, you cannot get 
down to smaller men. 

359. Q. Is is impossible to get down to them iil nil p— As 
far as 1 read the rules ns nt present interpreted. 

360. Q. How arc they nt present interpreted P— Land 
must bo security, but not improvements made. Yon rnnst 
take land without improvement. 

361. Q. (ITr.IVic/iofson.)— Would yon take the plan mcn- 
ijoiied bjv one or two witnesses of ai\a,nei»j}ttrij>assic with 
the work ?— That seems to bo the only common-sense view 
and when yon have proper control of tho advances, but for 
that the present staff liavo neither the time nor tho 
inclination. 

862. Q. So that the method connotes proper staff and 
good cstahlishmeat P — Yes. 


363. Q. One witness has snggested that small oil-engines 
should bo provided on deep wells in preference to individnni 
wolis with Dullncks. What objection do yon find to that ? — 
In tbo first place, it lias got to bo proved that you will get 
any more water nt the deep level. In the second place, the 
man bos got llic cattlo and be mnst keep them ; he is pro- 
dttoing his fodder and it is a nsefnl way of employing them 
at tho m6t, when ho cannot employ* them on the fields. 

361. Q. Witnesses hnvo also said that good dry soils pro-; 
doced as mnch in normal j'ears as ireigated soils. What is 
jonr cxperienco P — If yon get a first-class irrigated land 
and a first-eln'is iinirrignted hind, the irrigated land wonid 
yield considerably more as a rnlo. 

365. Q. I nsed tho word good land to mean land in proper 
manurial conditions P — I doubt whether you will find any 
land that is better than tho best land in Tnnjore. I do not 
know whether you will got a better 3neld. 

366. ©, Taking it in another way yon say that 10 per 
cent, of tho landin tho Ananfapnr district is irrigated in 
ordinary years. It is passible to add 3 or 4 or even 10 per 
cent, of further irrigation. It menus that 80 per cent, of 
tbo land under cultivation can never be iwigated P—Yes. 

36T. Q. Is (here any mctfiod of profectfon wfiicfi yon can 
suggest other than that of direct irrigation P — Every bit of 
mnnnro that yon got into tho land and a more thorough 
tilling of the soil mnkes tho land very mnch more secure. 

368. Q. Would it very inucli further secure the crops in 
tho worst arc.asP— I doubt whether on tbo high ground 
where tho dry land is very nenr the rook it can protect the 
crops. 

369. Q. Taking the Presidency gcncrall}'? — Taking the 
noithcrn port'oii of Anantnpnr and tho greater portion of 
the eastern part ot Bcllaty, 1 have not got the slightest 
doubt that tlic crops in that area might ho made very mnch 
more secure. 

^370. Q. (J/r. Muir-Maeienzie .) — By deep tillage?— 
Yes. 1 was up in Adoni in Decciubor 1896 and cotton crops 
on land that had been deeply tilled were looking very well 
alongside of tbo crops on tho lands that bad been ordinarily 
tilled, wliich were all gone or going very fast. 

371. Q. (The President.)— la the rayat taking np the 
praeliec last P— It is tho practice in that pait of the country 
to till a certain proportion of the land deeply and their turn 
comes very slowly. It is chiefly dune to get out the nath 
grass. I judge from tlic results that it has a very good 
effect. 

372. Q. (Afr. Muir-Mdehenzie ), — It is not tho getting 
out of tho gras.*! that inndu it better ? — No. Tbo cotton on 
the field alongside had gone. My attention was called to 
it b^' the Cotton Agent there, who wonted me to come and 
see it. 

373. Q. (J/r. Nicholson .) — Have yon not often seen in 
seasons^ of drought in Tinnevelly and other places that 
fields, side by side, had good crops and bad crops P — ^Yes. 

374. Q. For inslancc, putting tbo most ornoial case— 
tbal case you know— you remember tbo famine of 1877?— 

I remember the season of 1876. 

375. Q. Tho Siiidapct farm consists of rather sandy 
soil P — All sand. 

376; Q. Did you not get a oholam crop with a certain 
nmonnt of grain and a large amount of fodder with 1^ 
inch of rainfall on deeply tilled soil ?— Yes. That is on 
record. Wo had a crop of sorghnm of 1,600 pounds to tlie 
acre. 1 don’t say in that case it was duo to manure. 

377. Q. (AT*’. Mtiir-Maekenzie .) — Had you abnndant 
manuro ? — It is a long way back to remember what we did 
in tbo year I87G. Wo did not do anything extraordinary. 

I remember the crops. Wo had 5,000 pounds of straw. 

378. Q. Wlint was tho area ; was it a fairly largo area of 
10 or 20 acres? 

(AZr. Nieholson.)—! think it was about 3 acres. 

— The next aae fras beifreeaSaad 4 acres, 
whore we ha d a small yield of grain and about 3,500 pounds 
fodder. 

379. G* (jWr, KiehoUon .) — Alongside all that, on shal- 
low tilled ground land there wos next to no grain and 
hardly any fodder ? — Yes. Its only importance was as a 
rclalivo outturn. 


Mr.C. 

Senson. 
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Mr. R. N. H. Reid, Executive Eugineer on epooial duly, Divi Fuiupiug Frojecl, Eielua. 
{Bajahmimdrn, 17th Felrmt^jf 1902.) 

Answers to Questions for Publio Works officers. 


Qs. 2&3. I believe that _tbe oonstrnction of a large 
storage reservoir on the Eistna is feasible and would per- 
mit of the expansion of the ayahat now under the aniout 
to one million acres of first crop land and two lakhs of 
second crop, besides enabling the oanals to be kept open for 
eleven months in the year. It would also enable a greatly 
increased discharge to be sent dawn the Eurnool-Cnddapah 
Canal, or similar new cut to be made, and so greatly in- 
crease the .area irrigated from the Fenner river in Nellore 
district. I have gone fully into the matter in my note to 
Mr. H. E. Clerk, dated 28th September 1901. I am 
just leaving for the Falnad to obtain further information 
as to the nature of the river-bed. 

1 do not see how a similar reservoir on the Godavari can 
be required for the irrigation in this presidenoy, as there 
is more than sufficient water in the river for the gross area 
commanded by the anicut at Dowlaishweram. 

I believe that at least two, and possibly more, new major 
works are possible by using large pumping machinery for 
pumping water from the Kistna and Godavari rivers. The 
site for the former is below the aniout and about 20 miles 
from the sea, the area (60,000 acres) to be supplied being in 
Divi Island. Complete plants and cstimato. amounting 
to 12 lakhs of rupees are nearly ready for this project. 

The site on the Godavari is on the right bank, about 15 
miles above the anient. Freliminary levels are now being 
taken and tend to show that an area of nearly one lakh of 
acres can bo so supplied on the north of the Godavari-Ellore 
Canal. Either wet or dry lands to be irrigated and the 
supply to be maintained throughout the year. Levels will 
sWtly be taken to ascertain the feasibility of a similar 
though smaller project on the left bank of the Godavari, 
A pumping project for about j50, 000 acres is also ^feasible 
on the right bank of the Eistna above the aniout and 
probably also on the left, but owing to the shortness of the 
supply in the river these must await the oonstruction of 
the reservoir. 

Q. 6. 1 believe the work now being done by the six Tank 
Restoration Scheme parties in the way of examining in 
detail each river hnsin and recording the hydraulic fea- 
tures in the form of memoirs and maps to be invaluable, 
bnt the progress is slow, and I would at once double the 
number of parties, the cost of which is not great. The 
real expenditure of the Tank Restoration Scheme is not on 
these survey parties but in the execution of the tank re- 
pair estimates which they prepare and which are carried out 
by the regular divisional staff. This work consists in put- 
ting in adequate surplus escapes which is very necessary 
though 1 think the length usually allowed is more than is 
strictly required. Ko escape con 'be made at a reasonable 
cost to withstand a cyclonic outburst which may not occur 
once in 50 years. At present I think the value of the co- 
efficient in the formula D= CM ^ is taken too high. The 
main item of expenditure is in making up the bundt, a great 
part of which is absolutely untemunetative. It is 'obvious 
that a newly raised bund will lose much more by attrition in 
one monsoon than will one which has been through several 
rainy seasons, and 1 think it is economical to allow a bund 
to go as long as is reasonably safe without remaking and 
then make it up to ample' section to 'last for a number of 
years. All tanks under 200 acres are supposed to come 
under kndi-maramat repairs, and it is probable that some- 
thing would be done by the villagers if they know that their 
efforts alone could save their tank from destruction. At 
present tho bunds of all tanks with few exceptions are 
made up under the provisious of the Tank Restoration 
Scheme estimates. In very few instances can it bo shown 
that the Tank Restoration ^hemo repairs'will increase the 
tank ayakat by so much as a single acre. 

In 1808 the practice in the Tank Restoration Scheme 
oHice of preparing detailed books of irlates for each minor 
boidn was given up and the men so employed wore put on 
to check the largo accumulation of estimates that were 
waiting to get thi^gh the office. Before this it was not 
unusual for an estimate to he sanctioned and issued for 
execution some two or three yean after tho levels of the 
bund had been taken. A ftirUicr delay of a year at least 


in the Division office in carrying out the work, due to lack 
of funds, was not uncommon, so that the work was actually 
completed some four or more years after the levels of the 
bund weie taken and tho earthwork quantities by this time 
wore practically worthless. Even, now at least two years 
must, as a rule, elapse between tbe levelling and the repair- 
ing of the bund. 

^ I would therefore stop altogether tho preparation of es- 
timates and confine the Tank Restoration Scheme parties to 
tho mapping and grouping of tanks and collection of all 
hydraulic details as is now done and published in the 
memoirs, at the same time doubling the number of the 
parties. When any tank is really in need of repairs the 
information supplied by the memoirs will enable either the 
Fublio Works^ Department or the Revenue authorities to 
prepare the estimate if merely supplied with levds uf the 
bund. 

The Tank Restoration Scheme if properly worked would 
provide a valuable training ground for subordinates for the 
Publio Works Department, but the prospects are poor - and 
the work monotonous and candidates for employment only 
enter to gain some experience and at once commence 
looking out for something better. If a definite number 
of npper subordinates were taken every year from tbe 
Tank Restoration Scheme, a better elans of men would enter 
and only men who had shown themselves to be intelligent 
and industrious would be admitted to the Fublio Works 
Department ; a two or three years' probation would be quite 
sufficient. Men of experience are not required as snb- 
overseers in tbe Tank Restoration Scheme, but men who 
are active and quick levellers. Senior men will nut stay 
if they can possibly help it. I don't think that there is 
any prospect of increasing to any material extent the 
number of these minor tanks. They are nearly all of na- 
tive origin and the local oultivators are keenly alive to the 
advantages they confer on their lands. If any group of 
rayats see a chance of storing water, however little, they 
at once combine and throw np a bund for the purpose. 
They require no aid from Government for this pniposp. 

The funds now expended on tank repairs I would devote 
in great part to a detailed investigation of eveiy district in 
the presddency and to the provision on all tanks of self-act- 
ing weirs. The Tank Restoration Scheme investigation 
is not snfficient-in itself, it is confined to existing works, 
and tlie officers in charge of the parties are not competent 
to make the detailed investigations that should be made. 
This should be done by an Executive Engineer making use 
of the infurmation already collected by the Tank Rostoia- 
tion Sohome and should be exhaustively carried out for each 
district not omitting, the openings for use of pumping 
machinery whether on a large or a small scale. 

1 think it would be possible to effect a great iiiiprovemont 
at a very moderate expendltnre by providing all minor - 
tanks with self-acting weirs. The idea is no new one, but 
nothing has so far been done. My predecessor in tho Tank 
Restoration Scheme wished to adopt an iron falling shutter 
similar to those on tho Cheyar aniout in North Arcot. 
These shuteers are efficient bnt are heavy and very expeu- 
sive and cannot be repaired locally. 

There is in one of tho^ back volumes of tho minutes of 
Proceedings of the Institution of Civil Engineers (Yol. LX, 

I think) a cut showing a falling shutter which was many 
years in use on one of the Cheshire canals and was said to 
have proved quite successful, and which I think would 
prove suitable for general adoption on the minor tanks and 
of which a trial should be made. ^ The iron shutters on the 
Cheyar anient arc only automatic in the sense of falling 
when the water reaches a certain level. They have to be 
raised by band. The ono 1 refer to is absolutely automatic 
both in falling and rising and is so simple thjit^it could be 
made and repaired by any village carpenter. A board 1} 
inches thick and of a width to correspond to the dilference 
in level between full tank level and maximum water level, 
say, one or one and-a-half feet, is placed on edge with its. 
upper edge at maximum water level and its lower one at 
full tank level. It is hinged at the outer edge so us to fall 
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a^ay from tlie tabk wlien deprossed by the -water pressure. 
The plank is, say, 10 or 15 feet long, and to the upper edge 
is attached a lever nvni, or two arms — one at each _end 
pointing in towards the tank and canning an iron weight 
at its extremity. The lever arm is inclined at such an an^le 
to the horizon as to cause the centre of gravity of the 
whole to fall outside ttie base of the plank when depressed 
and tend to make it rise. IVhen the tank is empfy the 
counterbalance weight always keeps the plank upright and 
when the tank is rising above F.T.L. the action of the 
weight is BnRioient to maintain the upright position of the 
plunk until the water reaches the upper edge or JI.W.L. 
when the pressure of the water overturns the plank and 
permits the weir to discharge effectively between the levels 
of F.T-L and M.W.L. As long as the water remains 
nbove M.W.L. the plank remains depressed, bat is raised at 
once by tbe action of the connterweight-as soon as the water 
falls below that level. 

Experimental adjustment is necessary to determine the 
correct position of tbe lever arm and tbe weight of the 
coiintcrbalanca. 'This conid be easily done once for all for 
vai-ying heights of M.W.L. above F.T.L. 


The desired length of woir wonld be made np of a Mr. S. iF. B. 
snccession of these planks, each ond of which wonld, when Seid. 
raised, fit against a recess on an ordinary calinguldh stone, . . 

the top of which wonld be at maximum water level. 

The only objection I have ever heard urged against this 
auiomatio weir is that floating trees might break off the 
arms.' This contingency is'not probable and ' even if the 
arm were broken, the plank would fall and so fly to safety. 

The plank conid be made of the most ordinary jungle 
wood and the lever arm and counterweight made by the 
vilL-ige blacksmith, while the liioges oonld be cheaply 
parohased. The cost of snoh an automatic weir wonld not 
he more than Bs. 2 a foot. 

As the great majority of tanks are very shallow, the 
increase of storage afforded between F.T.L. and M.W.L. 
would be very great, probably not less than 20 per cent. 

With 35,000 major and minor tanks irrigating about 
2,000,000 acres this means an iucteased ayahat of ahont 
4i00,000 Bores. 

The three lakhs now spent annually on raising the ittnds 
would, in a few years, provide every tank with an automatic 
weir. 


1. Q. (The President.)— Ym are on epecial dnty I 
understand just now P — Tes. 

- 2. Q. What is your duty? — I have beer, for one and-a- 

lialf years investigating the Divi pumping project on the 
Eistna. 

3. Q. Yon have found time for other things too ?— Tes. 

4. Q. As regards the Diri pumping project, what 
acreage is it intended to supply P— The total area is 80,000 
acres ; I prepared estimates for 60,000, because that amount 
can he snpi>lied without introducing drainage works. 

5. Q. What pumps are proposed ?— Forty-two inches cen- 
trifugal pumps ny 6 Wynne. 

6. Q. Whut is the height to wliich water is to be lifted P 
— ^Tho maximum lift is IS to 16 feet j the average is only 
9 feet. 

7. Q. The Divi Island must stand at a considerable 
height above the sea-level P — Yes. 

(The witness explained in map that Divi is the true 
delta of the Kistna river. Before the idea of supplying it 
by pumping was started, it was proposed to connect the 
iriand with the Eistna della system by means of an aque- 
duct. This idea was however given np, because there are 
nbout 1,000,000 acres on the main land which are oom- 
luaudcd by the aniout and only about 700,000 can be 
supplied without a reservoir. It was considered that these 
latter lands should be brought under cultivation before 
attemptiug to make an expensive aqueduct to Divi.) 

8. Q. Are there any pumps there jet ?— There are three 
small experimental pumps— 7'', 8" and 10", and 830 acres 
w’ere irrigated to see how long the water would remain 
fresh. 

9. Q. Have any native landowners taken to pumps P — 
Not in the Divi Island ; in the Oolair lake they pump 
with steam power for irrigation. 

10. Q. Have you any experience of pumping in any 
otherpartP— No ; Ireally do not know much about the 
pumps themselves. 

. 11. Q. You say that 15 feet lift is required to command 
the highest part of the island P— No ; it is to command the 
whole area at the lowest state of the tide. This is an ex- 
treme state of affairs. Twelve to fourteen feet will 
generally be a maximum. 

12. Q. Would you deliberately let the water pass the 
wient for the sake of pumping ?— No ; it affects the delta 
in no way whatever. 

13. Q. Yon say in vour note talking of the Tank Bestora- 
lion Scheme— “ In very few instances can it he shown that 
the Tank Bestoration Scheme repairs will increase the tank 
ayahat by so wnch as a single acre.” For want of repairs, 
I presume, the avakats are getting smaller ?— Well, I don’t 
know if one could say that; the Bunds trere down; they 
are liable to breach. 

14. Q. The Tank Bestoration Scheme wonld be rather an 
insurance against breaches ?— Quite so; it safeguards the 
revenue we have rather than increases it. 


15. Q.' You say “ I would therefore stop altogether the 
prepatation of estimates and confine the Tank Bestoration 
Scheme parties to the mapping and grouping of tanks"? 
— Yes, I should say in that connection ;1 mean, as long as 
funds are not available for investigation in other districts. 

16. Q. I suppose, since yon wrote this note, you have 
made surveys of this great reservoir jon speak of on the 
Eistna P— Yes, quite lately, or rather perhaps I shonld say 

1 had some levels taken for the delta. 

17. Q. Yon have come to the conclusion that there would- 
be a storage of 90,000 million enbio feet P — That is only 
approrimate. It cannot possibly be under 70,000 to 80,000. 

18. Q. The nnder-sluices would pass the whole of tiie 
lUslna flood ? — Yes (explained on map.) 

19. Q. Yon propose to snpplement the Bezwada anient 
also ; what is the discharge of the upper canal P — I have 
put it at 36,000 millions, of which 20,000 is given to the 
delta for second crop and navigation. 

20. Q. Why ? — The first idea of the reservoir was to grow 

2 lakhs of acres of second crop in the _ delta and mmntain 
navigation for ten and-a-half months in the year. 

21. Q. How lon^ is it now P— About nine or nine and-a- 
half ; it is supposed to be only nine ; there would be 15,000 
millions loft for 3 lakhs of acres. 

22. Q. One function of yonr under-sluices would be to 
dear the silt P— Yes. 

23. Q. It is an extremely important work. What is the 
discharge of tbe canal P — 3,500 cnsecs. It passes through a 
rock cutting for 30 to 40 miles and afterwards into opeu 
country. The greatest depth of catting wonld be 35 feet 
for half a mile (explained on map.) 

24. Q. (ilfr. JSigham .) — Do yon expose that you wonld 
get 2 lakhs of acres of second crop P — Yes. 

23. Q. If you had -water for it P —Yes. 

26. Q. That would be the maximum P— Yes. 

27. Q. Do yon think yon would get one-fifth the first 
crop P — I took one-fifth the proportion in Go&vari as a 
guide. 

28. Q. The proportion iu Godavari is much higher than 
it is elsewhere P — A o, I think the proportion increases to 
the south ; Tanjore is only one-tenth. On the Palar I 
think the proportion is greater than on the Godavari. 

29. Q. Do yon think it wonld he 200,000 acres ? — ^Many 
say no ; it is difSonlt to say. 

30. Q. It has often been said that the soil here is not 
rich enough for two crops ? — ^Yes. 

31. Q. There is a great deal of doubt about the matter?— 
Yes, hitherto they have not had a ehauce of growing a 
second crop. 

32. Q. Suppose you don’t -want this water for a second 
crop, could yon spare any for the Nizam’s land P — I don't 
-know if there is snitable land ; the soil may be too rocky. 
The Munniyeru would require an expensive aqueduct to 
cross. In counectiuu with this 1 projiose, instead of money 
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r btapentnUim hrhnit euhnxfgcilf lo give no jnany leiA i>er 
‘ ccond of orator. 

88. Q> How liigl) np is iiio rcscrvoirP—Nincly tnilrs 
above tiio Bcawadn anioul. 

34* Q. You montioned a proposal to putnp on ilio right 
bank of tho Godavari f —Yes. 

So. Q. Has it not Icon proposed to oommand that traot 
by inoaiis of tbo anient P«-X don't kttow. I have lisard of 
a proposal for a reservoir. 

3C. <2- ivonld bo a bigger thing (iian pnmping P — 
If you lire to protect drj' crops, no doubt it would pay to 
do it with pumps. At the site I pro;<'oso one could irrignto 
about ono lakh of acres. . * 

37. Q. You only propose pump irrigation for proloeling 
dry crops P—Not necessarily. If yon grow dry crops yon 
ran send water futlhor. Tlso rayatn always grow wet crops 
ill proforoiico to dry. If a charge of 20 per ooiit. vrstcr* 
cess was put on, you could itidueo them to protect a larger 
area of dry orops. 

^ 38. Q. If tho wet anscssmont was higher F—U a prohibi* 
live asiessracnt was put on paddy. 

30. Q. In the case of tbo bank canal I think the raysts 
protested gainst water being brought to their lands bo. 
cause they did not want them to bo bronght under wot 
cultivation P — Yes. 

do. Q. Why should not iho lands you propose to irri* 
gate be served by an anient ?— I don’t know what boigbt tiio 
anient would couimand. I Ibhik tbeso pumps can lift 
water romnnenitively up lo BO or DO fort. 

dl. Q. Wbat is tbo area you prnposo tc eominand on Ibu 
Divi Islands? — The tolal aroa is 80,000 acres } I have pre- 
pared estiinatcs for 60,000. 

42. Q. Wet crops?— Yes. 

43. Q. They must bo wot P— Tliero is no reason for 
making them dry. 

44. Q. Youhavo a preference for wet culliralionP— 
Lands are not very wolf drained in the Uivi Island. 

45. Q, Daring what period will yonr pnmping iake^placef 
—As Boon as tbo river comes down in flood from the 'middle 
of Jnne to about tbo end of November, 

46. _ Q, As soon as the floods cease your water will be 
brackish ; the sea water then comes np? — ^The pumping 
station is 27 miles from tho sea. It takes some time to get 
to it. 

47. Q. you would only pump when llirvo are fairly 
strong floods coming down?— Tho floods go on wUhont 
ceasing for three or four months ; after they cease you have 
an iniarval of twenty-five days before tho sea water comes 
in and contaminates ihc still water. 


43. Q, In regtrel to iho Tmb Setlontlion 8c7/eme, yes 
propose to leave olT making np of tank ivndi P— It was 
only on (bo supposition that money was net forthcoming, 

•- 40. Q. Do yon think that where the restoniion , parly 
has pfoposed etlimnie* for making np tanks it is uhneeei- 
sary to make them np P— I mean that every tank iiievtlled 
nnn an mfimnto is prepared for it whatever its condition 
may tie ; in certain rases lhe'()iii(fs would stand for four or 
live years without fnriher repairs. I think it is economical 
to lot the bnedt wear down as fnr os possible consistently 
with safety. 

' 60. Q. Tiiw have pmpofcd rc-slnicmg in many cases ?— 
Yes, and anrpiiis escapes. 

61. Q. WonM Ton pro.-ced with them at once?— The 
siuiecs aro gonoraify adequate ; now pings nnd shutters art 
required ; that does not cost ranch. 

62. <2* What abont waste weirs?— I would juit them in 
too. 

63* Q. Yon propose falling shntlcrsP • T was on the Tank 
llmloration for two nnd-n-half years, and 1 remember many 
tanks in which tbo foreshore was pure waste land, A 
,fal]ing8hatter would en.sblc or 2 feet of water to be 
held up. 

64. Q. If yon held water np would that mit -snbmarge 
vainahlo land r— Yes, In many ^tscs ; but in a great many It 
tioiild not. In Nciforo ibero aro many tanks h waste ianda ; 
it is in (licsc eases that yon eonid hold up to a considerable 
height withont snbincrsiun. 

66. Q, Where lands arc enUivated. 1 suppose it is now 
assumed that water will stand at maximum water-level for 
only n few days?— Yes, 

5G. Q. If it were permanently raised componsation would 
imvo to be given to landowners P— Yes, nndonbtedly. 

67. Q. When a lank does not fill tho lands in the fore- 
shore will not bo submerged at all P - No. 

58. Q. Unless yon gel 0 full lank those lands don't get. 
flooded at all ?— 2«>. 

60. <2- H you bad shutters on tbo weir they would he 
sure of being enUivated when tho water recedes?— Yes, 

GO <2- What about the owners of tanks lower downP- 
Tbetr rights must be considered to a certain extent. 

61. Q. Every ihulterof this sort would keep water out 
of tho lower tanks ?— In many eases tbero would be enough ■ 
water to fill them all and sorplna, 

62. Q. (fifr. Aiiefioison.)— I understand that the island 
of DiVi is too wet to grow dry crops P— Tliot is my opinion. 

I know tho royals would prefer wet crops. It is probably 
water-logged. 

63 Q. Audit is toe wet for sugarcane P— Tho tanks 
aro vciT sbailow. You could not store water economically 
for font or five months after the frrigation season was over. 
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OKNTB.AL PEOVINCES. 


Mb. G. M. HxBBiori, C.I.E., Hxeautive Engineer, EuUie Works Department, Central Provintes. 

{Nagpur, 4th March 1902.) 


1. Q. (The President .) — You have had a number of 
years' esperienoe, Mr. ' Harriott, in this province P — Yes, 
i have been here nearly -22 years. - 

2. Q. You were here throughout the .famihes P— I was 
not here in the second famine, but I wa? here in the £imine 
of 1896-97. 

3. Q. What distriots were you in P— In Raip:ir and 

Chh:ittisgarh. ^ 

4. Q. They suffered very mnohP— Yes, very severely. 

6. Q. You are in' charge of works of all kinds, both roads 
and irrigation P— Roads and buildings. In the Feudatory 
States there were also several minor tanks whioh I had to 
construct. 

6. Q. I understind that there is not a single Government 
tank in these provinces P— There is no Government tank for 
irrigation. There is only one whioh is worked in a semi-Gov- 
ernmcnt way, by the District Council of Nimar. That is 
the Laohora Tank. 

7. Q. That is apparently a small one. It has got only a 

small area nnder irrigation P— Yes, owing to a leak the 
supply has gone down very oenaidcrably. In thevear 
1896 there was very little water in it. ^ 

8. Q. Yon say, in reply to paragraph 4 of Question 
3, speaking of the nnanitability of the soil, that the 
year 1894-96 was considered a good average agricul- 
tural year, and that^ in that year there were aboot 
4,633.4')0 acres of rice lands under crop, of whioh 
631,907- acres were irrigated. Ton tay •« the following 
areas were nnder the crops mentioned, and irrigation 
could without doubt have been applied to the whole 
of these lands." Were there any means of irrigating 
them P— No ; these lands could have been irrigated. 

9. Q. If there had been means, they would have 
taken water P— Yes. Imgalion was applicable to 
them. 

10. Q. Then yon go on to say— - Besides these lands, 
there werfl_ 2,688,992 acres nnder wheat, of which at 
least nnlc is unenibanked Inady and it seenis that this 
might have been irrigated ; but practically none was 
irrigated. _ The question as to whether such 

5^" disputed. " What is 

disputed P-Tiie irrigation of wheat on black cotton 
soil IS the disputed questiou. 

11 . Q. {Mr. Mttir-Moekenz^:)~Js it disputed how 
far embanking would be suitable for that soil p— I do 
not think there is much dispute about that. In the 
Jubhulpore district there IS a very large area called 
havelt which is embanked and in which Revenue Offi- 
cers state no irrigation whatever is needed. 

That is very important. At 
the bottom of page 3 you talk about irrigation meetings. 
W hat were these meetings P -In orfer to get the opinions 

as to what lands irngation should be ap^ied and to what 
crOM we could apply irrigation, the Deputy Commissioners 
and the Commissioner of the Division were asked to 
meetings in the various districts. Wo got as many maigu. 
zars- together as we could, and I questioned them on these 
prints and noted their answers in my notes on different 
distnets. 

13. Q. Were the district officers present P— Yes and 
several malgurars. ’ 

14 Q. Werereportsmadeof the proceedings P— I made 
Officere! tJ>e>n to District 

16; Q. In reply to paragraph 4 of Question 3, yonsav— 


or must irrigation be tied down to a narrow deep valley P 
—We ate tied to narrow deep valley ; but the question, 
I do not think, has been seriously ' considered, as to 
whether anything in the way of an extensive irrigation 
Scheme conld be constructed in the N’erbudda valley. This 
question of black cotton soil has prevented -any large 
project from being taken up in that valley. If It 
be oiirefully inspected and the question gone into, we 
may fi^d that some scheme is possible.' 

17 . Q. Have cross-sections of the valley been taken P 
— No. 

18. Q. Have you got any discbaiges of the Ner? 
bndda P— No. 

19. Q. Conld wo hnve one taken now P I want to 
MOW what the Nerbnida is carrying about March. 
Have you got any officer there to whom you could 
telegraph P — I have an Assistant Engineer there doing 
survey in Jnbhjipore. I could depute him to take the 
discharges. 

Woa what the Nerbudda is 
carrying? Would it be about 1,000 cnsecs P— I would 
not like to offer any opinion, but I should not be 
surprised if it is can-ying about that. This is a dry 
**** since September, and 
it IS just possible that the supply may be as low as it 
ever is. 

21 . Q. (ilfr. Mig Has the miniuinm snpplv 

ever been ganged P No. ^ 

22. Q. That might be done, this being a low vearP 
—Yes, I Mn telegraph to Mr. Todd, the Assistant Engineer, 
and get him to take it. 

P«jst*n<.) -Yon say that from the lie 
of the valley ®ri«id /ac»e it does not lend itself to 
irnration P-Tbe run of a canal from the Nerbudda would 
be between the Vindhian plateau on the north and the 
batpnra range on the south, running through Jubbulpore, 
Nareingpur, Hoshangabad, and Nimar. It is a very narrow 
valley much broken by drainage, and where the canal 
would cross it is not suitable for storage, but it might be 
possible to store on the tributary streams. 

**P^y to Ques- 
tion d, 9 talking about takavi rules, yon say that 
the oidtivators do not seem to be well acquainted with 
the rules P— I do not think they know the rules well 
tram what I have ascertained at these meetings, 

— l^s^ They do not know how favourable they areP 

nf ® W yo« «ay. “ the amounts ' 

Snil; j'“Jted to three times the rental of the 

holdings. Is tl at a local rule of the Central Provinces P— 

I cannot tell yon whether it is a local rule or not. Mr. Slv 
mil be able to tell yon that. It is with referenre to smafi 
have said tins. If a poor man is a good 
cultivator and is anxious to improve bis land by irrigation, 
ho must find seciiri^- to get a sufficient loan. ./Irad he 
sometimes finds it difficult to get this. 

??’o ^ would bo given generally for 

ChhaUisgnrh also for embanked fields {hhandhans and 


P?»g«P>‘ 1 of Question 6 yoi 
say that “judpng from the view taken of the subiec 
by the majority of the malgnzars, I think that a re 
duotioii of the rate of interest to 3 per cent, per annnn 
should secure the obiect in view.” Ynn j.i— 

cott^ soifcanTe^-;i^c-es;fa%i;ra“dra^^^^^ ?« high rate of interestp'k tidme 

even in normal yearn.” Y«u.X Krone that direction. In Nimar ma'gnzarrhad 

i-ci : ““0. to one or two no complaint to make about the interest. In tC 

suggested a reduction i and in Hoshaugabad thev‘ were 
divided on the subject. I should any generally that 
malgnrars themselves do not conside/thf 6 pM cSit* 
charge too high, though they think that a reduction mi-ht 

-k™ ti« p.5« 


• • -wu.tcxer SI 80 to one or two 

instences in your replies regarding the irrigation of whrat 
on b ack cotton sml. Am I right in suppnsSg that the part 
of the Central Provinces which is most coimerned inthS 
question is the val ey of the Nerbudda P -Yes the 4rbudda 
valley and the plateau to the north of that vaRev The 
distnets of Saugor and Damoh drain north-e^t iJto fte 
Jumna valley. “ ® 

16. .Q. SupMsiiig there was no question of black 

in other respects, 

bj the he of the valley, a suitable one for irrigation* 


a notice that yon say in reply to paragraph 

3 of Question 6, in talking about par^l ‘ . 

and advances, 'that the snpervision be exercised 


Mr. G. M. 
Harriott. 
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Mr.'G. 'M: tlib State if possible tbrougli a malgnaar.” Do you 
Harriott, mean to say through men of influence P — ^A malCTzar 

— : is a man who practically owns the village; ha is the 

. proprietor. I would suggest ai maignzar or a paneh‘- 
ayat of malguzars. We might divide the district 
into circles, and get the more reliable malgu^rs to 
form themselves into panchayais to deal with appli- 
cations for and the supervision of each loan. 

80. Q. Can you suggest any means by which the 
system of bunmng fields can be encouraged?—^ think 
that if the country is not level, wo can help them with 
levels in the alignment of their bunds. 

31. Q. As I gather, this system of bunded fields is 
not generally throughout the Central Provinces; it is 
in vogue more on the Jubbulpore side of the country P 
— It exists also in the south of Bhandara in the 
Paoni Chauras, which is rice country. 

32. Q. Do all the cultivators know about itP — 
. Most of the cultivators in the northern part of the 

province know about it. It is generally known to 
cultivators throughout the proviuce. 

33. Q. If the cultivators had the means given to 
them they would probably avail themselves of ifp — 
I think so. It is being newly introduced in Hoshang- 
abad and Saugor. 

84. Q. It is spreading? — ^It was adopted to a small 
'extent in Saugor, but it is spreading. In Hoshang- 
abad a good deal has been done since the last famine. 
There is a large area under bunds in Jubbulpore and 
also in Damoh, 

S3. Q. I am not going to ask you many questions^ 
just now, because, as long as we are in the Central 
Provinces, I hope you will be helping us. I wish to 
ask you genertdly one thing. What line of action 
woiuld you advise ^Government to take to protect this 
province, so that it may be better able to witbstend 
another famine?— I would construct as many irriga- 
tion works as possible. I should confine famine labour 
to irrigation works. 

30. Q. Famine labour will bo available when 
famine comes, but what shall wo do to prot^.the 
country against famine? — The introduction of irriga- 
tion is the only thing that will protect it. My^ opin- 
ion I have given in one or two paragraphs in my 
* Note on irri- memorandum.* People used to have a large stock of 
gation in grain. I remember in my time, in the year 1886 or 
the Central 1887, in Sambalpur where there was a partial fail- 
Provinecs, ure, when I was giving orders to open one" or two 
paragraph test works, I found that although people lost crops 
102. that year, yet they had two years’ supply stored in 

each village. But these stocks are now going away. 
The railway is carrying them away. Poorer people 
spend all the money they get. and then come to our 
works in case of a failure. The only way to protect 
ourselves against famine is by protecting the crops. 

37. Q. Have you paid much attention to the sub- 

ject of wells? — had some well-construction in Kow- 
dia' and Borasambar. Mr. Chapman was the ^Deputy 
Commissioner then. But this well-construction was 
done more for sanitary purposes. ^ 

38. Q. For the water-supply of the village? — Yes. 

,39. Q. -Do you think that they are capable of being 

very' largely increased in number? — I think they are. 

40. Q. "Would you advise such an increase?— J would, 
especially, in the wheat tracts. I do not think that 
wells are much used in the rice country. In wheat 
country. I think, they can be largely extended and 
they will do a groat deal of good. 

41. Q. (Mr. Higham.) — ^In all your schemes of irri- 
gation, it is the month of October that you find it 
necessary to make provision for? — September and 
October; September is also a very important month. 

42. Q. These are the two months in which artifi- 
cial assistance is ordinarily required? — Yes. 

43. Q. And in dther months of the year the rain- 
fall is almost’ invariably sufifieient? — ^It is generally 
sufiicaont. But it is occasionally unseasonable. For 
instance, this year wo had two big breaks — one from 
the beginning of July to the 11th of Jiilv an'l the 
other from the 1st to the 15th September. 

44. Q. It is quite possible that in the month of 
.Inly, before tho r.'iins have set in strongly, you might 
require to give water to people -who want it?— Yes, 
especially in transplanted rice districts. 

43. Q. That is", in order to provide them with 
water, you must have stored it in previous years? — 
Yes, you must bring forward the storage from pre- 
vious years. 

, 46. Q. Can you explain how yon fix tho 'area that 

is -to be protend by each proposed work? — We, take 
the worst of a series of years for which we have got 
rainfall ststistics which liaro been abstracted for 1867 


to 1899. We take tho worst of this series of 33 years 
and wo go back to the last year in that scries in which 
. the tojiA would have filled; supposing it to have been 
in existence, and then work down to the minimum 
.year, to the year of drought, to see what area it could 
have pyotected nght through, and that area we take 
as tho area the tank could protect. ■ . 

47. Q. Can you show -me one of the forms for any. 
of your works ?.-I do nob" think I hivo got one of 
them here. I will show one to you presently. 

48. 0 Having ascertained tho total area that the 
tank will protect, _ will you tell us how you propose to 
lo^te it?— Knowing the area that the work can pro- 
tect, we take the area that it commands and would 
then get the Revenue! Officers to , pick out tho land 
that TTOuW jray best for its protection. Then ascer- 
tnin w'liich of the people would be prepared to put 
their areas under protection. It may be done either 
voluntarily, or we might have te low to get the land 
under, pi^ection. But I think we would get the 
people voluntarily to put the land under protection 
without any difficulty, ^ 

^ 49. Q. Suppose you have a 'tank irrigating, accord- 
ing ’to your estimates,' 1,000-^ acres; over what area 
would yon extend that protection; would you extend 
jt only to 1,000 acres or would you spread it over 
2,000 or 3,000 or 4,000 acres?— If we had to work with 
the stricter economy, we might select the land nearest 
the work. It would be better to take three 'times' 
the area that the work could irrigate and extend bur 
protection over that area, because that will afford 
greator protection in years of drought, as each" 'area 
that is protected would have a certain amount of dry’ 
irrigation round it. 


60. Q. Have you any idea, in regard to areas that' 
are already protected under existing tanks, as to 
the extent of dry cultivation they have? — I should say 
in certain cases it would be three or four times the 
irrigated area. 

51. Q. You think it is? — Yes, because- the tanks 
that we have at present are generally small tanks 
lying low, and the higher ground round them is culti- 
vated to a great extent; in fact, all "but tho tops of 
the ridges; where the soil is not very good. In Rajpur, 
for instance, the tops^ of ridges are not cultivated; 
while the rest of the land is cultivated. 

62. Q; You cannot say what is the exact average 
proportion of dry cultivation to wet? — That I could 
not tell you," Mr. Sly would be able to tell you that. 

63. Q. -If you allowed, a man to have' one acre of 

wot cultivation to three acres' of dry, you would 
extend the protection over four times the irrigated 
area?— Yes, though it would cost extra in distribu- 
tioo in the greater length of the channel and loss in 
percolation. . < 

64. Q. (The President^ — Would you anticipate 
finding wet and dry cultivation mixed up in that 
way; that is, a field of wheat alongside a field of 
rice? — Not where you have rice; there you have to 
take the whofo plot. But where yon have wheat and 
extend the irrigation to the wheat area, rice -begins 
to_ be planted, and then you have them mixed. You 
might ha've juar and cotton on diy land- and use 
Some portion of the land near it for rice,. But wheat 
and rice come at different' times. Rice is a nionsoou 
crop, and wheat a ■winter crop. Very • often they . 
take catoh-crops of rico, and then sow wheat on the 
same land in the winter months; for instance, i'l 
bunded^ fields under the haveli system in Jubbulpore, 
there is something like 60,000 acres on which they 
take a crop of. rice before -the wheat crop. 


'66. Q. Dd you mean to say that there are 60,000 
acres of double crop land? — -Yes, . 

66. Q. (Mr. Higham.) — 1 understand that where you 
have rice cultivation you have not much dry culti- 
vation? — Yes. We have not much dry cultivation in 
rice lands. ’ In regard to rice lands, it" would bo 
bettor to select our area as ' near the reservoir ns 
possible. 

57. Q. I think that all your calculations are based 
on the assumption that you are going to irrigate rice 
lands? — Yes. We have decided to take up the whole 
of the works in the rice areas first until we get more 
iri format! on about irheat areas. 

68. Q. Supposing you protect certain areas, uiifler 
rice in the way you suggest, and suppose thcro is a 
dry year when there is a strong demand fof water 
for dry crops, how are you going to irrigate- them?-— 
We would not irrigate them because dry^crops woulil 
not bo under protection.. -Wo could riot irrigate land 
outside of the “protected” nrea. We have cnl^Tnten 
our works for irrigating the protected area oniy. 


SELECTED EVIDENCE. 


59. Q. You calonlate tb&ti you require so much 
water for rice; suppose a man, instead of putting 
down rice, puts, down sugarcane, he mil want water 
not only in October but nlsofor the whole of the hot- 
weather months P — Our calculations at present ore 
for rice, because sugarcane is grown only on a very 
small area now. Wo have not taken 'out the calcula- 
tions in detail for eacli crop yet. In estimating 
finally the area that each worn can protect, we will 
consider the requiremenjla of each crop separately; &e 
the duty for it, and then -work out the area that the 
scheme oan protect. 

60. Q. You will have to ^ow esact^ what people 
are, going to do before you begin?— To a certain 
extent, we provide in our projects for the improve- 
ment of crops, bnt we are not providing for change 
in crops. 

61. Q. (jP7ie President .) — ^Yon are providing tor a 
tank containing water before the beginning of the 
monsoon?— Yes.- 

62. Q. You want water on the 1st of June? — Yes. 

' 63. Q. .If there is a great demand for wheat in the 

Tubf, would . you still reserve water for the hot 
weather?— Yes. .If there is to he any rabi under pro- 
tection we will calonlate the -water that will be needed 
for it,. 

64. Q.. (Mr. Sigham. )—^Yon propose to select before- 
hand the lands of particnlar owners who express 
a desire to take -water aud to confine protection to 
thempT^Yes; we -will give water only te those -who will 
put their lands under protection.' I' think wb must 
know what land we are going to give water to. Of 
coarse there may. be a provision by which one culti- 
vator can remove his laud from protection, and an- 
other place his lands tinder protecHon in his stead. 

65. (?. Then yon -will have a system of applications 
before you open your works? — -Yes, we -would aseer- 
f Bin what amount of land the people are likely to put 
nnder protection, 

68. Q. Is_ that neeessarr ; instead of confinin'' the 
supply of -water to particular plots, could you not dis- 
tribute' the' water to eveiybody rateably; would they 
not all apply for it?— Yes; it would be for the Reve- 
nue Officers to say whether that could be done. 

- 67. Q. The system that jjou contemplate seems te 
favour those' who come first in the field and to exclude 
others?— No; We will get our land as near the tank 
as possible, and wo will go farther away if wo don’t 
get a sufficient area under protection near it. 

63. ' Q. That would be to concentrate the benefits cf 

protection^ to _a few individuals who come first with 
their :appIication. Yon would take the whole of those 
-applications and you -would guarantee protection for 
their lands, while othein -will be left out in' the cold? 
— ^We would not have water for more than a certain 
area. 

69. Q. 'But yon should djstribute what you have 
over as -wide an area as possible? — -"Wo can have differ- 
ent. ahdhs and irrigate certain portions in each with- 
out, ha-ving' one ebak nearest the work and distribut- 
ing water there. But that wonld rest with the Reve- 
nue Officers who would make the best arrangemrats. 
All that we can do is to guarantee a certain suppl-jr of 
water for a certain area. 

-• 70. Q. You wonld not ^ow a man te put in sugar- 
cane unless he had applied for water beforehand P — 
linless wo know that he requires -water for sugarcane, 
how can we- say whether wo could give him water for 
it or not. 

71. Q..You -would not allow him to irrigate os ho 
i;bes7-^I don’t think- we could do so unless we tod 
that our supplies exceed the demand. If we find that 
we, have .water to. spare, we. can .give extra water to 
sugarcane.- , 

72. Q. You assume that you will get ito. 2 for 
every-acre that you protect? — I think that we can 
rely upon getting Rs. 2 eventually. 

* ■ 73. Q'.' Is that an alhround rate or is it an- average 
of a -scale of rates? .Would you charge a higher rate 
on particular crops or have an all-round rato^T 
-think ■ we .should have a scale of -rates on acwimt of 
♦■he varying soils tbnfc will .be put under -orotection. 
T-ere are certain soils in which the be^ class -of nee 
■can- bo put down, while there are others in which yon 
cannot put down the best class. , Eor in^ance, the 
bieher. soils in Raipur will nob take the best class of 
vice. ...If you irrigate them, you could only' put serond 
.class'rice on them. ... 

74. 0. "Would .yon have a speoinl note for S®Jfden 
crops or sugarcane which would want water all tne 
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year round?— Yes. There would be a speciakrate for Mr. O.M. 
sugarcane. , Harriott- 

76. Q. If you guarantee protection to a certain 

area, you would fix the water-rate for the whole area, . 
whether water is required for a particnlar year- or, 
not ? Suppose it was a wet year and nobody wanted 
water, tliey would still have to pay Rs. 2 P— Yes. 

Tliey know that water is kept for them for the follow- 
ing year in case of drought. 

76. Q. K a man puts- down sugarcane, you would 
charge him Rs. 2 and something extra for cane?— 

Yes. Practically it is a double crop, as it takes 
water throughout the year. Our rate of Rs. 2 iis.for 
rice which has a season of 4 months ; but if we had a - 
crop extending over 6 or 8 months, we should charge 
n different rate. 

77. Q. 'What is this Rs. 2 rate based upon P — On 
onr experience at present in Ohanda, Bhandara, and 
Nimar. In Chanda at Sindawahi -vnlage they pay 
Rs. 3 per acre per crop for rice, amd at Kachapar 
village Rs. 6-5-4 for sngarcane. At Lsohora taiffi in 
the Nimar district Rs. 4 per acre is paid for irrigate 
ing nee and wheat and Rs. 10 for sugarcane. 

78. Q. To whom they pay? — In Nimar they pay to 
the District Council. 

79. Q. Is the irrigation from a tank P — ^From the 
Lachora tank. 

SO. Q. Then why should you suppose that we 
wonld get only Rs. 2 ?— The reason why I suggested 
Rs. 2 was, that in the Bhandara district it is mote or 
less the recognised rate for the sale of water from the 
village tanks at present. 

81. Q. Th.-it is in years when they want water? — 

They can only have water when it is available. If a 
man has water in a tank, he need not give it to an- 
other person unless he can spare it ; bnt if he gives it. 
he charges him Rs. 2. The cultivators are guaranteed 
no protection. 

82. Q. If a plot of land is guaranteed water 
through all seasons and there is a great chance of an 
increase in the yield, Rs. 2 seems to be a small rate f 
— admit that. I think it shonid be higher, bnt at 
present a higher rate is not reoommended. The Reve- 
nue Officers wonld not recommend even Rs. 2 to start 
with. 

83. Q. That is the maximum that the Revenue 
Officers can be got to recommend? — Yes. 

84. Q. Even that would not bo introduced -imme- 
diately? — No. They do not expect te get that at 
once. We may get it in some places. In some por- 
tions of the Bhandara district people might willingly 
come fonrard and take water at this rate, hut in 
other districts they may hold back till they ascertain 
what the benefits from irrigation actually are. • 

8-5. Q. Have your malguaars and others nmong the ' 
neonle expressed nn.v opinion as to what they would 
be willing to pay? — ^You will probably have a mal^- ' 
rar coming before you and be -will express a definite 
opinion. He is the man who sold water daring the 
famine at Rs. 20 per acre. 

88. Q. "WThat is the normal rate P— The normal 
rate for selling water in Bhandara is Rs. 2. That is 
what they recognize - generally. 

87. Q. (The President.) — That is what the owner 
of a tank gets P— Yes. He gets it in the year a man 
takes it. 

88. Q. (Mr. Hiirham.) — Can yon tell me some- 
thing more about the tank in Nimar; under what con- 
ditions did it fall into the hands of the District 
■RonTil? — It is an old tank constrneted in the time 
of the Moghul Emperor.' It fell into diarepair and 
was not being used. "When Colonel Reatinge was the 
Deputy Commissioner he had it repaired and renewed. 

It was then banded over to the District Council as tbe 
best body to work it,, and they have been working it 
since. 

89. Q. Does the District Board find money for re- 
pairing it, or is it repaired by the people? — That I 
cannot tell yon. It was repaired many years ago and 
the District Board did tod the money for those re- 
pairs. 

90. Q. How is it main-tained — by tbe people or 
by, -the .District RoardP— The District Board. 

91. Q. They keep an establishment?— -There is very 
little' establishment required. 

92. Q. Has the tank been , in good "repairs ?--- 
-N’o; there -was a leak in it which reduced tbe. snoply 
in 1899. -That is the reason why irrigation has been 

t 
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jtfV' 0^ M ‘ falling bll. Tho lonk is ilifero slill and it is not ro- 
nnrrinH’ Oaitod. It ronuiros to lio nponod up at ilio lonk and 

■ then carefully ropniro(k 

' iiS. Q- Why do not tho Dislriot Dom'd repair it; 
can’t they nlTord to do it P — No. 

94. Q. Do tlioy got n wnlor-rato ? — Yos. But it 
lias dwindled down to very little, the area irrigated 
being very small. 

96. Q. But according to you they got a very good 
rato P— Yes. Tho ,nroa that ia.qirigntod was about 
SOO acrios, hiit it has run down to some 80 acres. 

96. Q. Hat it dwindled owing to this lenlcP— Yes, 
to a great extent. 

07. Q. Do not tho District Board think it worth 
their while to keep it up P — onnnot tell you the 
dotdilsj bn!t>I know that it is not being repaired. 
There is fao dohbt that tho area has fallen ou. 

98. Q. liooking at the tank ns a commercial speeu- 
Intiton, you say that tho tank was mndo by tho Moghul 
ir^pbrbr and all that tho managers hod to do is to 
prevent it from leaking and i.o keep it in an ofllciont 
state of repair. Apparently they do not fihd it worth 
while to do so. Is it duo to the fact that they do^nob 
got enough income to keep it in good, repair, or is it 
due to tho inability of tho District Board to mnnago 
itP — ^Tho area irrigated has fallen off considerably 
and the little revenue they get docs not cover the 
'expenses. 

99. Q. Why did it fall off P — ^Tho rate had some- 
thing to do with it. Thp rato of Bs. 4 is too high. 
Very possibly it may bo duo to tho inattention and 
bad management by tho Distriot Council. In a note 
sent by the Executive Engineer ho says that It has 
fallen off owing to tho high rate demanded for irriga- 
tion, vis., Bs. 4 and Bs. 10 on stigarcnne. 

100. ;Q. (3fr. Grnddnek .) — Wliero the rates incroa.s- 
ed P— Yea, from Bs. 2 to Bs. 8 and then to Bs. 4. 
The District Board lowered tho rate in 1899. but thero 
was very little water, and the people found that oven 
though they paid this rate, they could not get water. 

101., 0. Are there many irrigation tanks in zamin- 
dari areas P — ^Thore are two small irrigation tanks — 
one in Nnwegaoh in Bhandarn and another in Sconi 
in Bhnndara. 

102. Q. Wliose property are theyP — ^Tlio malgn- 
zars’. 

-103. 0. Do they charge^ anything for wator-rateP — 
One malguzar, \nio ■udll give evidence, does not charge 
anything. 

104.' Q, Are there any laige irrigation tanks in 
such 'areas P — ^No. There is a tank tft Wararband in 
the Baipur district, but it is not used for irrigation. 

106. Q. You have submitted a great ra'any pro- 
jects. Supposing it is decided to make a commence- 
ment and to begin the works, in what order would you 
recommend them to be taken tip P — would recom- 
mend the best projects in tho most distressed parts of 
the country. 

. 106. Q. What do you mean by the best projecis P 
-T The most promising projects. 

107. Q. From 'a revenue point of view P — Not only 
from a. revenue point of 'Hew. Tho project's that the 
Bevenue Officers would sh'ggest starting with. For in- 
stance, any projects 'thht you take up should be pro- 
jects in places where people would welcome irrigation. 
That will show other people the benefit. 

108-’ Q. Would you start the work in one district P 
.—In pArts of Bhandara, Balnghat, Baipur, and Bllas- 
pur. 

109. p. In four different districts P — -Yes. 

1101 Q. (The President .) — Haye you , got complete 
projects. in all these four districts P — Yes. 

lll. ’Q. (Mr. SigT(am .) — Can you tell .us anything 
of the discussion that 'took place in the seventies 
about irrigation in the Wainganga volley P — Pro- 
jects .were, prepar^ for .irrigating tho 'Wainganga 
valley from, the Kanhan 'and the .Pench rivers. The 
project from the Ea^aii .was 'to irrigate land 'to the 
west of Nagpn'r, the ea'sterii' parts of Wardhii. and the 
western parts of Bhandara. A greater part of tins 
country was cropped, with, juar and cotton which was 
s.aid not to. .require irrigation. • The- project was an 
extensive one, ^and when it was submitted to ‘Gov- 
ernment of India they replied that it 'was too 'expen- 
sive and suggested the submissio'n of smallet projects. 
Then, a sohenie was proposed from the .Pench river. 
The porot of .that ; scheme was .an anicut and .canal 
^om the , Penc^ . supplemented 'by a reseiroir fit 
Bamtelf oh the' Bur river to irrigate a portion of the 


country to the north-east of Nagpur and the west of 
Bhandara. Tins project was nubmittod.nnd was also 
stud ic bo ioa <<xpensirn. 'J'Jic order of tlio Oororri. 
jiicnt of .India was timitlio rulimatcs for tlio projbris 
wore in bo out down to 12 lakhs.. Tlieso tlirco scliomeii 
were tl.ion revised. Sir John Morris, who was then 
the Oliiof Commissioner, strongly rccommonded that 
tho Nawegnon tank rosonmir, tho revised estimate of 
which was Bs. 9,Gl,9.'i8, slumld ho sanctioned ns an 
cxporinicntnl scheme. 

112. Q. What year was this P— Tliis was in 1874, 
The jirojocl was siihmiltod to tho Government of India, 
and it was finally decided that tho State wenid not 
sanction a project on so largo a scale, and farther 
ini'etftigalion was stopped, ns it was considered that 
irrigation srns not urgently needed in tho province, 
and ihoro the project ended. Jnst at the 'time that 
this project w.ss under considoration, it. appears that 
a report was asked for from tho Inspector-General 
of Irrigation on tho possibilitios of irrigation in. India, 
and tlio tank project of the Central Prorinccs w^h's pnt 
down about tho 9tb on the list, which meant that it 
would not be sanctioned till about 1900. .Then Colo- 
nel Mayno, who was tho Chief Engineer at .the time, 
in a Note to ^ Chief Commis^ionor, said that this 
meant that irrigation in tho Central Provinces w.ss 
practically shelved, and that in order to protect ns 
from famine it would ho ns well to have a railway 
communication to bring. in grain impplios when neces- 
sary. It was, then that Sir .Tohn Morris asked for the 
Nngpur-Clihnttisgnrh Bail way. 

118. Q, Bee.snse lie could not got a' canal P — Be- 
cause ho could not got irrigation. 

114. Q. Has tho Bnmtck project been worked np? 
Tt was revised and full drftnils were, submitted to the 
Ooyerr.mont of India. It was approved, heeahso the 
Govenimient of India in tho reply mentioned that the 
nrojoct had been cnrofnlly prepared. It has now been 
hrrught into lino with other projects. 

115. 0. Hnvo yon cot it hero P— ^Yas. 

116. <>• Will yon show us tho general plan P — ^Yes. 

fAt this staeb tho scheme was explained by the wit- 
ness by the aid of ‘thb p^lin.^ 

117. Q. (The Presidenf.)—AB regards tMs seh'emo, 
what would happen in a year. of such drought ns ven 
have ItadP — Tt would hroteot im jirea .of 32.000 acres'. 
Tlmt has booh worked out from the rainfall .statistics 
for n series of years. 

^ 118. Q, You could .count upon this reseiroir hav- 
ing a largo supply oven in the driest year P-^Yes. 

119. P, "Wbat fs .the extent of the catebinent. 
area from which it draws waterP — 82 'square mi1b.s. ■ 

120. Q. The soil is nhiefly black cotton P — Chiefly 
black cotton, but a good deal is mvram. 

121. Q. (Mr. Mvir-MneT;enzie .) — I should like’ to 
pnt one qncstion — ^it is a question • which I should 
perhaps address to my colleagues and do, not to -Mr. 
Harriott — ns to whether it is not a wasteful method 
to b'hild a tank to contain a groat many- more millions 
tbnn are roquired in a famine year. Yon ■will -store 
4^000 millions? — Yes, 

122. Q. And then you give oUb oiily 2,000 .millions 
and odd P — Tea, 

123. Q You have to leave the rest for the -next 
year ? — Y es. 

124. Q. Then that -means thht yoii have to. build - 
a very large tank in order to give a small su'ppl.v?-^ 
"We don’t do it, in that way. 'We design our t,nri1r-s6 
ns to take, the greatest advantage we can of the site- 
we then estimate the area which the tank 'ns 'designed 
■will project. 

126. Q. That, is, I understand,' that you work put 
the area .from conditions of minimum rainfall .in -a 
series of bad years P-^Yes.' .- 

126. Q. -You store enongh ■water to irrigate' a Very 
much larger area in a good year P— Y'es. ' ■ 

127. Q. In 'order' -to 'give 2,000 millions you hove 
to ..store 4,000 -millions and you have -to make a big 
tank P — Yes. 

128. Q. Is ' not that 'a vieiy ' 'expensive method of 
storage P — The expensive part of it is the loss by 'eva.- 
poratioh between October of. one yeat and June of the 
ot-beir. If sye do not provide for this, we-oaiihot liav* 
the area piojbeoied. 

129. Q. (Mr. ffiphom.)— That . Is -juait .-the . peih.i; ..! 

■wish ■to ask. Putting protection on. one side^ yon 
would get greater revenue by working in the way you 
propose than you would hy 'emptyin; the tauk-eV'ery 
year? — ^I think so, ... ' 
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130. If you empty it in yeaiB when there is 
plenty ' of rainfall, you will get a very small rate ' 
indeed Pr^Yes, as a matter of fact, there are many 
years in whioli probably 'no water will be taken. 

131. Q. But if you reserve it for a year of drought, 
the cultivators wiU be able to pay all round a hi^er 
rate ' than they otherwise would ? — ^Yes. For giving 
them protection we can ask a fair rate. 

132. Q. (Mr. Muir-Mackemie .) — ^Is ib to be paid 
every year or only in the protected year P— Every 
year. 

133. Q. (Mr. Higham.) — 'This Bamtek tank accord- 
ing to your table is one of the cheapest and the most 
promising of ail on the listP — 'Yes, it is. 

131. Q. Is it one that you would propose to begin 
at onceP — Personally it is one that'X should propo^ 
to begin at once. I think it is a very good experi- 
mental scheme. It will to a great extent solve a 
great many questions. Not only it shows what irriga^ 
tion can do, but also how far it can be extended on 
black cotton soils. If it proves a success, it opens up 
irrigation from the Pench and the Kauhan, by which 
we could protect a large area. 

135. Q. There are two objections raised against it. 
In the ii^ place, it is all cotton cultivation? — 'It is 
wheat, juar, and linseed. There are about 7JX)0 and 
odd acres of garden crops and rice. 

136. Q. There are 7,000 acres of rice now? — Yes. 

137. Q. That would extend if water were made 
available? — The Deputy Commissioner in his note 
says 'that it wbidd. 

138. Q. To the eifcent of 32,000 acres? — 'TVhether 
it would exactly go to that extent 1 cannot say. 

139. Q. 16,000 acres would be rice and 16,000 
acres would be wheat? — -Yes. 

140. Q. The other objection is that this part of 
the country does not want protection? — It does not 
want protection os much as other portions of the 
Province. But it did suffer in the last -famine. 

141. Q. (Mr. Craddock.) — ^There was no relief work 
there' in that year? — No; but there seems to have 
been loss of crops. 

142. Q. (Mr. Jiigham.)—Sti\i much protection as 
you could afford is much less than what you .would 
give to other parts? — ^Yes; I recommend this pro- 
ject as an experiment, because it will be a favourable 
one. There are some other big projects which are 
now being worked oift in detail. 

143. Q. In that plan which you showed us the 
area that is marked for irrigation by the Bamtek 
project is said to be 62,000 acres? — Yes, the red 
portion. - 

' 144. Q. You say you would irrigate only 32,000 
acres? — ^Yes. 

143. Q. That would be half the area cemmandedp — 
That only refers to the portion marked red. But 
if the Bamtek project is worked as proposed, we can 
irrigate right down' to Bhandara, where there is good 
rice cultivation. 

146. Q. That is what I was going to ask you. 
Would you confine yourself to that tract, _or would you 
go beyond' that? — ^ui regard to that particular scheme 
X would like to go beyond that. 

147. Q.' (The President.)— Is it a part of your pro- 
ject to feed existing tanks? — Yes. As a matter of 
fact, in the Central Provinces we have to combine 
direct with indirect irrigation — in Chhattisgarh es- 
pecially. 

148. Q. (Mr. Xfip/iam.) — Suppose you make all 
these tanks and canals that have been proposed, how 
do you suppose that they will be maintained; will 

- they be maintained entirely by Government or by the 
■-people?— 'We will have to do the repairs to masonry 
works and to embankments; but I think the people 
could be got to clear the cha nnel s every year. 

149. Q. You allow certain rates in all your tables 
for maintenance? — ^Yes. 

150. Q. 8 annas per acre? — Yes. 

lol. <?. Does that inciude the keeping of iba 
channels in order? — It excludes that. '1 reckon on 
channels being maintained by the villagers. I assum- 
ed os a minimum a sclieme that could protect 800 
acres, and I estimated in my note that Bs. 400' co^d 
maintain such a scheme, btfe the greater number of 
our works will protect a much larger area and the 
cost per acre will be proportionately smaller. 

152. 9- You contemplate that the people them- 
selves will keep the channels in repair? — Yes. 

Yol. IV. 


153. Q. Are they not likely to dear out chatmcls 
to twice their proper width?— I do not think thrft 
they will do any more work than they have to’ do. 
They, would not be able to secure more water by widen- 
ing chaimels, because the supply depends oh the 
outlets. 

154. Q. If Government were to repair, toll the works, 
the rate would have to be increased? — ^It would prob- 
ably have to be increased to 12 armas. 

153. Q. In_ the estimates for these works you ' p^ 
pose to acquire for Government the whole of the. area 
that will be submerged by the tanks?— Yes. Wo pro- 
pose to take up not only that but also the area that 
will be taken up by channels — the land required for 
main channels. 

i56. Q. The question has been considered in other 
Provinces whether it is always necessary to oompen- 
sa-te the people for the land taken up for the purposes 
of a tank; whether they would not allow you in many 
cases, hot injill, to store water provided you do -not 
interiere with the rights of ownership and you allow 
them to cultivate on the margin of the tanks if the 
tanks run dry, and also allow them to cultivate the 
bed in the year? — I think there are cases m which 

some proprietors might forego compensation for larid 
on the lines suggested or for smaZi areas where J^bey 
could get a crop in the winter along the border of the 
tank when the water surface recedes. Of course we 
could not rely on this in every case. 

137. Q. Any estimates made for tanks should pro- 
vide for full compensation; but what I mean to say is 
that men should be allowed the option of foregoing 
compensation provided the Government could have 
such control as is necessary to give as much water and 
run it out as much as it pleased. This would reduce 
the cost of many of the works, and it would also very 
often overcome the opposition of people who do not 
like to give up their land. I only mean to suggest 
this point so that it may be considered when any diffi- 
culties arise with a view to overcoming opposition? — 
1 think possibly there may be cases in which some pro- 
prietors might forego the compensation in order to 
retain the proprietary right in the land. 

158. Q. (Mr. Craddock.) — 'This would also reduce 
the amount to be paid os compensation? — ^Yes. 

159. Q. (Mr. Muir-Mackensie.) — I want to tvf and 
get clear as to the degree to which the Province is 
liable to famine and the circumstances under whicu 
that liability occurs. I see from your rainfall statis- 
tics there were only two years in which the rainfall 
was deficient?— Only two years when there was abso- 
lute failure. 

160. Q. That was in 1868-69 and 1899-1900? — Yes. 

161. Q. On the other hand, in 1868-69, there seems 
to have been only partial scarcity. There was nothing 
like what occurred in 1899? — There wos acute 
distress in about eight districts, but 1 do not think 
it was felt throughout the Province or as severely as 
in 1899. 

162. Q. It was only the heavy rainfall in Septem- 
ber that saved the greater part of the country, and 
acute distress was confined to certain districts tnat are 
mentioned in your note? — Yes. They were oaugoi, 
Damoh, and Jubbulpore in the north, Bhandara and 
Balaghat in the south, and Chattisgarb. 

163. Q. Apparently it was not a distress or famine 
like that of 1899-I9WP — ^Apparently ndb. 

164. Q. On the other band_, 1896^97, you had ex- 
cessive rain? — ^It was' a year in which there was nn. 
seasonable rainfall. 

163. Q. It was excessive on the whole? — 'Yes. 

166. Q. And yet you hod a severe famine? — ^Yoe; 
but it was not caused by the heavy rainfall. 

167. Q. 'What I want you to let us know is, how 
far your projects of irrigation will provide against a 
year of totally deficient rainfall. I understand that 
tho Bamtek tank nould fill. Are you confident that 
all other tanks would fill? — We have taken the wont 
scries that has occurred in 33 years, and we have esti- 
mated the area that could be protected through them 
to a year 'of minimum rainfall. It is to guard' 
against years of totally deficient laiafdll that we pro- 
pose working on this protective system. 

168. Q. How far would pthcr means of irrigation — 
means auxiliary to irrigation — servo you in a year of 
totally deficient rainfall; rvonld the haveli sykeem of 
irrigation bo of any uso_ in such a year? — It has been 
of use in these two famine years. 

169. Q. 'Wherever it has been practised? — Yet. 

170. Q. The land under it had full erope? — I do 
not think they had full crops. 
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104. ' X3. -‘St a normal (ft Vli,MW~fiercs. 

such ore. (Mr. JlXuir-ifacfcencic.)— Some witnesses, if 
tho nnj^and tho papers rightly, hovo advocated cn- 

105, ement being givou to pcoplo by granting takavi 
iccts,beral terms to enable them to build tanks for 
monSBelvcs. Would these small tanks, such ns the 
people are likely to build, bo of any uso in a year like 
1899-1900? — "No, 'the rice districts of this I’rovinoo 
show that the£ would not. 

185. Q. On tho otlior hand, in a year iiko 189G-97, 
when there was large rainfall in tho beginning of the 
season, would they not be of voiy great voluor — Tlioy 
were not as valnablo as it was anticipated that they 
would be. 

186. Q. 1 gather from Mr. Sly’s statistios that in 
the year 1890-97 the area irrigated from tanks was 
647,000 acres. That was msar^ the largest area on 
record? 


(Mr, Graddock .) — ^Muoh of that irrigation woa imper- 
fect. They might have had one small watering. 

(Witness.)— If you look at page 12 you will find that 
the area irrigated under 'tai^ fell from 636,213 acres 
in 1894-95 to 176,997 acres in 1899-1900. 

187. Q. (Mr. Muir-Maekenzie .) — ^Tbe explanation, 
1 unde^and, is that the irrigation was of an imper- 
fect kind. 

'(Mr. Craddock .) — It was partly because tho rainfall 
was exi^sive and up to the end of August they let a 
lot of water go. They had a series of three wet ^eare 
aud the raimall promised so well up to the end of 
August that a'great many were carelesa. 

(Mr.. Muir-Maokenzie .) — Nevertheless they did 
some irrigation. . 

‘.'•(The President. )^Do you kuow 'whether the rains 
fell continuously? 

(Mr. 0raddo6k.')-r-Yea, till about the last 'week, of 

August. ■ . _ 
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2f,:j Arc '' ® *‘l"*ll wont n good deal of information 

. V. .*ui lumiiio programmes. Will you bo nblo to gut it 
lor us ? — Mr, iSt. Clair, Suporintonding Engineer, is 
mu oniecr lyno can give yuu tbo iniormutibn. As fur 
ns our fnniino programmes go, I have estimated tbo 
value of the work that c.au bo done by famino labour 
for all the projects and have included them in 'the sup-^ 
piumeutury jioto under tbo column “Amount of work' 
tlmt could bo done by famine labour.” You will sco 
in column 18 tho oxtont to which the work can bo 
curried out by, famino labour aud tho probable cost of 
tbo project. 

200. Q. Will you bo ablo to put in :a full pro- 
grammo of fnmino works? — 1 can got that from Mr. 
b'c. Clair. 

(The rrezident .) — It has been particularly suggested 
to mo by Mr. Ibbotson to soo tho excollont system you 
have of maps illustrating your programmes. 

(Mr. CYaddocl;.)— They wore prepared for tbo last 
famino. 

201. Q. (Mr. Mvir-Maekenpie.)—! suppose that a 
largo number of your projects are suitablo for cmploy- 
n.ont of famino roliof labour? — Yes. 

202. Q. You say that famino labour could .be -suit- 
ably employed on haveli .or nala bunds ? — should 
say that famino labour can be empli^cd profitably 
on thorn. 


203. Q. Thoro would be sio 
zationP — I should not think so. 


difficulty of organ!- 


204. Q. 8o long as tho Pnblio Worlm Department' 
'gave the levels tho works could bo carried out by tho 
Civil DepartmontP — think so; wo conld assist them 
« itli ‘levels. 

205. Q. Did tho Public Works 'Department em- 
ploy famine labour on such works? — Yeiy little. 

206. Q. Is it not necessary to make wosto woiw 
for these bunds ?— It is very necessary. I con give 
you a case -in point. Sufficient room should -bo left 
for flood 'V 9 ator. I inspected three fields belon^g to 
NathuKom, Malguzarof Saugor. -He had tiro bunds 
one above the other. The top bund got breaeihod,,and 
the -Whido of the crop above the top bund had fatlra. 
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J>Ut llio portion boLwcon tlio two butiih — tlio lower 
ono did nob broach — had n beautiful wheat crop when 
1 ^nw it in Novembor. 

irOT. a. (.Ur, Jttijurohtit .Uw//<Uiiir.)-— Were any 
irriit.itiou worka undertaken during; tlio InH iaiiiine.'' 
only amall tanka. Thoro were a fotr larger i:inka 
taken up in llaipur and lidnspur. They were started 
bUc not finished. 

t'OS. Q- Do you think it ia necessary to cumidcio 
theso workaJ* — I'lioy .liiuuld bo completed at once, 

LW. C. At once or n«i.en'ed for another faniinol' — 
At omw. Wliat wo requiro nl present are really some 
worka which will givo us data. 

tlio. Q. If they are not completed, all the expen- 
dituro hitherto incurred will bo wasted? — It would 
mean tlmt a eeriain amount will bo wasted, but not 
alt. Drcn later on wo could utiliso soiuo of tbo works 
already done. 

t'll. C. Thcro nro over 111,000 tanks in tbis Pto- 
vinco. Aro they «dl private tanks? — They nro nil 
private tanka except Lncliora, which ia worked by’ tlio 
District Council oi Nimar. 

:21S. Q. Docs tbo Covcmniout derivo any wet 
rovenuo from these twn);^? — I think w. wet rate 
IS put on iho land that is irrigated front tlio tanks, 
it ia included iii tho rent. 

(Jfr. C'ruddecl:.)— Irrigable land la Wi-'ciacd at a 
higher rate. 

(Jfr. .Uuir-J/afl.Ynrir.)— It is the Settlement Ollitor 
who actually determines tho rate, la it not? 

(.Ifr. C’n:dJock.>-'Yo.H. 

"13. Q. (Sir, Jlajaralr.a iifta/iiitor.)— llto ro- 
voaue under the tatius i.i.uot given r— -It wouiu oe veiy 
ditbcull for me to arrive .at tnnt. 

£14. 0. (Jfr. J/Mif-.Vocfcer.ric.)— Aro not the rcnl- 
roUss ol p.xrtieulnr siii.igea ri-cordcd 
(.Afr. c'nidiieck.)— It iti lixed on the hohling as a 
lump. 

(.Vr. .\fuir..UisfJ.fii:it.)-~la thero any I'lsortl of n'lit- 
rateaP 

(Sir, C’rw<W«cl.l--Tliere is a record of ront.s from 
which wo ran deduce tho rates. 

(.A/r. JXuir-.UaclrfiiK.)— Would it bo po-.siblo to get 
a statement os to that? 

(Mr. c'tadJocl;.)-,d tbink to. It ia perfectly po^dblo 
to get a general statomciit. The r.it*.-.s taiy grissiiy 
from village to village under our tjrU'tti. 

(Mr. {jldl 1 ahould bo vety klad 

if we could have it. 1 know that your rates aro low. 

(J/r. Crmliloch .) — We will cert.v.nly gue you that 
information. 

S15. Q. (Mr, Jlajaiatna Mudaliar .) — Your eystem ia 
that on each ludividual holding you fix a certain lump 
nssiysnient? 

(Mr. CraldoeU.} — Yes. 

(Mr. J/oir-Jfac/:rnaic.)-— Tliat assc?r.ment ia for tho 
purpose of rent. <[’lio revenuo iu.sc.*amcut is taken on 
tho w'hold villago or whole ('state. 

!110. Q. (.Ur. JtajriTiitna J/oi/o/iur.)— On tlio total 
revenuo of tbo villago you fix a certain proportion n-s 
Uorenunent revenue. What ia tho control you exer- 
cise over landlords to keep theio villago tanks in 
repair?>-No control at all. 

(Mr. Cradtlock.) — I'bcru are certain tanks in certain 
villages whero tho condition is that tho ^ landlord 
should repair tho tunlni, but that is a (xmditioii wliicli 
it is difficult to enforce. 

217. Q. (Mr. Jlajaralna .l/wr/oliur.)— Suppose niiiplo 
funds arc availiiblo, do you think that tbo nature of 
tbo country and tho depth of subsoil water would 
admit of a largo incrcaso in tho number of wells?— 
I think a fairly largo increase. A considcrablo number 
of wells might bo made. Hut 1 do not tbink that tro 
could roly upon their protection for a very cxlonsivo 
area. 'Wo Imvo to rely on tanks and largo irrigation 
schemos for tho protection of any apprccinblo areas. 

218. Q. Prom tho figures on pngo 12 of your note, 
may wo tnko it for granted that U-kODO acres under 
rrdlt can bo put down ns protected oron in tho worst 
year* P— Yes. 

' 210. Q. Do you think that Iho area could bo trebled 
or qnodniplcd, if tbo number of wells bo increased?— 
I shonld think it would bo possible certainly to doolie 
that area. 

220. (/. In preparing your projects you fate I!* 2 
a« th* wnter-rute to bo levied?— -Ycc. 


. 221. Q. 1 , 'think you said that tho rate would bo 
charged in all bcosons, whetbor .water is taken or not. 
Am 1 correct in supposing that? — ^Yes, because wo 
ollor protection. Wo reserve water from ono season 
to miotlicr. Not only that, but wo koop water for 
the snmo season. 1 would giro you an illustration.- 
bnpposo tliiTO is an ajoa in which three waterings aro 
Kvjuircd and our project is so designed as to prdccct 
1,000 acres. Hut there aro 3,0U0 ooros bcloV.tho 
work. If you gave ono watering to tho 3,000 icros, 
tho whole crop might fail for want of more water. . . 

222. tJ. Your Its. 2 wotor-ruto is intended to cover 
how iiiany wiitcniigsP — Whatever number of water- 
ings may bo required for each year. In a year of 
(iroitglil they miglit require lour to tivo waterings; in 
n normal year ono or two only. 

2'23. <?. You would levy 'tbo rate whether water is 
taken or not?— Yes. Hut tho charge would bp 'tho 
samo in years of drought as in normal years. 

221. Q, Do you think that in years of normal rain- 
fall people would tnko water? — ^Thoy will generally 
tnko ono watering in Uctober. 

225.'<>. In all seasons?— Y'os. Thoro aro voij few 
jx'ivis ill which they will not tnko ono watering in 
October. In very many years they will take one lu 
tioptember nnd another in Uctober. 

22o'. (f. You don’t Ihink tho rate is high ? — 1 do 
not think so. 1‘coplo will, 1 think, willingly jpay it 
onco they seo tho uenefita irrigation confers. As a 
matter oi tact, I icci certain mat alter tliey oiico 
bcttlo (l<Arn to taldiig water, wo will find it difficult 
to cope with the (Mmpetition that will ariso by pcoplo 
Hying to got their lands into tho area protected. 

227. (I. Tho number of hachehu wolls is voiy large: 
Ilow long do they last? — They just lost a scosoii. 
They have tu be cleared onco a year. In black cotton 
country they fail, and it is very difficult to keep 
them. In p.nrts of Dosliangabad thoro aro kaehcha 
well-i near rivers where the soil is haru nnd thoro tiicy 
have been us-'ful. They do prove useful to a certain 
extent in years of drought. Hut I would not recom- 
mend them to bo run as protcctivo works. 

228. 0. (.Vr. Craddock.) — Yon fr.id that your in- 
fonnntion was tlmt nmlgusan and other pcoplo vvhen 
they gave water took Its. 2, Is that so ?— 'i’hcy sold 
water at Its. 2 on acre. 

2'22. Q. It is not tho coso that a man pays for 
water for every' year that there is water in tbo tank, 
nnd ho docu not pay in thoso years when thoro is no 
water; if Uicro is water nnd tho man- docs not tako 
?t, ho has to pay tho rate all tbo somoP — 1 havo not 
had tho'O c.sses before me. 

230. Q, Tbo only case in which ho is excused from 
paying i.s w-Jieii thero is no water? — Tho information 
that was giroii to me was that mnlgusais stored water 
and charged Its. 2 per aero for a crop for tho year. 
They only gave water to tho cultivator if they could 
tparo it to him. 

231. Q. It depends upon whether water is avaiksNa 
or not? — Y’es. 

232. Q. If tho water is available and the man 

not chooso to tnko it, lio has to paj'f — ^Tkst I weu.J 
not say. When they do get water and whoa w-ater 
IS given to them they nro charged Its. 2 as aero. 

£33, Q. Did you say that they said I'-*. - wheat 
also? — ^Ycs. 


Mr. G. Mt . 
HarriotU 
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.-.237. (). -Tile rainfall in. September. will nob do P 
^No.; They want it in Octnbsr. Tho . storing in ' 
bunded fields shows that watering before sowing bene- ' 
fits wheat. This has also been proved, on the Betwa 
Canal, where 4ace the 1896-97 water- has been taken 
for irrigating wheat on hdbar soil every year before 
sowing. 

238. ^Mr'. Craddock.) — They have not had a wet 
- October since 1894P--The average rainfall in the 

■month 'of > October during this series of 33 -years- is 
1 '76 inches. Take the"'8augOT district, where the 
average rainfall in October as 1 *3 inches; there the 
wheat is on black cotton , soil. There are only three 
years in the whola series of 33 years in whirii it has 
gone o^er four inches. 

239. Q. Would you not attach enormous import- 
ance to the fact that wherever you get rice, p.eople 
^ve concentrated their efforts to irrigate their' rice, 
■whereas wheat is hardly irrigated at all; don’t you 
think theris must be some reason for thisP-^That is 
because we hold that .the bunded fields are not irrigat* 
ed. If you -take in the bunded fields, there is consi- 
derable irrigation. 

240. Q. Only absolutely level tracts P-^Bund^ 
■fields are applicable to level tracts. When 1 was 
taking evidence at Jubbulpore, both the Deputy Com- 
missioner and the Commissioner tried to find out 
whether we could irrigate wheat lands outside the 
haveli. ' But the people .were of opinion that the 
lands 'Vrere too lihdulating; irrigatioif would not be 
able to reach them. They did not think that these - 
lands woidd not be irrigated if it were possible to 
ifrigats them. 

241. Q. The people would irrigate them in dry 
years. But in a series of years would they want 
irrigation such as they do for riceP — The ^ri^ld can 
be mproved every year by a watering in October. 

242. Q. Do' you think that as a famine protection 
it is as necessary to irrigate wheat lands as rice lands? 
— ^No. But we can ccnmderably improve the wheat 
lands and ge.^ a better yield by irrigating them. 

243. Q, Do you not find that in rice lands peo^e 
are much more dependent, on a sin^e crop of rice 
than people m the wheat country on a single crop, of 
wheat ? — ^Tesj because in the wheat country &ey 
^ow cotton and judr t6o. They have other crops. 

244. Q. {Mr. Mnir-Mackenzie.) — Tho. bunded .up 
fields nnder the haveli system are never fit for groirmg 
Cotton?— I believe not. They don*6 ^ow the cotton 
and juar in the bunded fields. 

2iS. Q. {Mr. Craddock.}— 1 understand you to say 
that you prefer to start irrigation works in rice 
tracts?— Yes. -dll the projects that we have taken 
up at present are confined to rice tracts. We esar> 
mined only a few of the projedts in Saugor outside 
the rice t?act6 to see what the storage would cost. 

246. Q. In the rice tracts how would you -work in 
with the existing system of irrigation. There is a 
lot of land irrigated, arid very much of it is fairly 
irrigated under existing tanks. Will a man who has 
got a'tahk and spent' a lot of money on it be wi^gto 
pay as much for the benefits of occasional' iirigatioh 
as a man who has no irrigation nowP — I. t hink you 
will find- that most of our projects are. such as are 
necessary for feedmg the .existing tanks. 

247. Q. Shotdd you charge anything for feeding 
the tanks?— It depends upon the extent .of our sup^y 
and the means of the man who owns the .tank. . .We 
might not assess the land, but we might charge him 
for the amouiit of water that we give mm. 

248. Q. You must have a sqrt of commutation P — 

Yes,’ in cases like that, where a man had a scheme of 
his own. But in most' of those cases, I think rre 
should find that the -works that we have designed -wffl 
irrigate' -a sufficient .area'puteide the area -which is 
irrigated under- the existing tanks. . 

249. Q. You said that the Bomtek project was a 
good one for an experiment? — -Yes. 

250. Q. Don’t you think that it is too expensive . 
for an, experimental scheme P—1 do not think that it 
is too -expensive' for a Government like that of Ifodia 
to test tho capabilities of irrigation in the Frovincei. 

251. Q. 'The schetiie costs 'about 10 lakhs. Is it not? 
— 9i lakhs. — • 

252. Q. Don’t you think it would' be 'much better 
to put the 10 lakhs into rice country, where you have 


a sure and certain ground, and to put a much 'smaller 
sum into the wheat tract. So that if the ezperiment- 
is a failure, you would not lose so much?— I t-hinif 
proje^s should bo taken up first in rice tracts which 
need irrigation most. But it is also 'a very impoitaint 
question as to how far we should protect wheat areas';-' 
and if funds can be provided for the Banffok project 
without retarding the construtdion of irrigation works 
in rice areas, I think it should bo taken up. We have 
got large areas under ' juar and cotton which we' can- 
not protect at all. . How aie we to arrive' at 'any 
decision os to the best means of dealing with -these' 
areas without an experimental scheme? 

253. Q. ,Yoa are not asked to protect cotton and 
yitor? — ^We might improve* cotton. There is a certain 
class, of cotton whieffi might be improved, and.yuar 
may give way to other crops that can be irrigated. ' 

-254. Q. There are possibilities, . but' ' they are 
remote? — do not know.' Only. the other day- inhere 
was. a . person from Calcutta who. was pushing the 
growth of cotton in .this district. He was sapmying 
seed in llaj-Nandgwn for cotton cultivation. He-has 
already succeeded in getting some, area under cotton 
cultivation. . . 

256. Q. The chief .thing that. he is -.afraid of in 
Nawegaon is the damage by the excessive rain?-^That 
is in regard to the present crop. You will admit 
there is cotton which can. be irrigatod and which will, 
be better than the' one we are now growing. 

266. Q. The difficulty is that our cotton and juar 
"tracts and the low-lying lan^d 'that you would b'e able 
to irrigate were absolutely" secure in. the jedt 1899 
and they had vei^ fair cotton? — .There' is no doubt 
that cotton and juar dp. n^'require. protection. 'and 
r do hot ad'vbcate their irrigation. But I tldnkitik 
possible that if facilities for irrigation are provided,- 
a change of cropping may be effected and crops grown 
which can be irrigated,^ ■ 

257. Q. Where it does require irrigation is on 

slopes of hills where you can’t irrigate?— Yes,' on 
ridges and slopes of hills where it is stony. Co^'n 
and juar do not need irrigation. But thei question is 
whether we could not get a change of crop. Take'thii 
case of juar. . It is sown in June or July and is reaped 
in December, so that ,oiUy one juar crop, can be got 
fiom the land, but with irrigation we can -get two 
crops, you can' get rice and wheat or’ gram.' .'Winch 
is more profitable — whether to allow the'laiid fo 'go ’on 
prbdncing one crop of juar or to produce two crops — ' 
one’ of. rice and one of wheat? " 

268. Q. If‘ I .may sum up your general. obnclu- 
sions-r-tell me whether I am correct or hot — .’they' are 
that yout consider it as proved beyond demonktration 
that irrigation is possible and necessary in our rice 
tractsP-^veiy necessary. ' . . ^ 

259. p. And that you think it bi^y probable that 
it will also be almost equally benefioi^m our -wheat 

tracts? I should not Bay “almost equally Butl 

should say very beneficial oufside haveli or bunded 
tracts which includes a system of irrigation. -. 

260. Q. And that at' present there is a 'groat '.deal - 
of doubt abbut cotton ap’d juar,' ai^d-tbat ‘as' rega^- 
tbose tracts yon 3 ronld 'like"to-seo more expenehoa' 
gained P — -Yes. , 

261. {Q. 'You would nc/B like to einbuk on’ large or 
expensive schemes in those other tracts ?-^l 'snbuld 
prefer to see rice tracts taken lip first. B'utT do hot 
see why we should wait 'rill' aU 'the rice tracts are 
taken up before constructing works to gain expeii- 
e'n'cB in other tracts. - = ' - 

262. Q. You would like to take up srialler 'woflcB 

in wheat tracts, and if they are found isncoe^ful,' you 
would -t^e up larger works? — ■'Y^l ' I ' ' 

263. Q. (The-^Presideni.)—!' juat wish to ask you 
one question. Yoii have a groat hiimber of p'nqecfo'; 
if you irere asked to select one out' of them to be 'pui 
into early execution, as an object lesson ■ 'and ah 
experiment, whidi would you recommend ?-^-I. would 
like~to do it in cohstdtation with the Bevenue Officen; 
we should • sdeob a- project which wo know ‘.will; be 
taken up willingly by the people and at once. - . , . 1 . . - 

264. Q. On that point you would like compare 
notes with and consult the Eevehue Officers ?— ^I 'wnuH 
consult the Bevenue Officers in, regard to ovoiy project 
before' I would recomniend its commencement, -^■ . 
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The Hononrnble Mr. Gangadbar Bag Madho CrntNAnSj C.I.E., Lnhdo'\nier. '. 'Mfl. -' 

(Kagpur, Jjlh March, 2903.) . ^ 

. (The PrctUlenl.) — ^You ar« a rwidc-nt of Nag- of tiling? — think that for Bmnll tanks lie. (5,000 or ^Shifnavis^ 
iuir ,?--yes. 6,000 each would be sufficient. • ^ nunavif . 


-2. Q: You own lands? — Yes; in four distneta of 
this Pnmneo. 

3. Q. Have ypu suffered much from famines? — • 
^fore in the late famine than in that of 1896-97. I 
have a large number of -villages in Bhandara and 
Clianda districts. Tliat is the reason why I suffered 
most. 

4. Q. With your knowledge of the Central Pro- 
vinces, and yoat own personal interest in the matter, 
it would bo vo^ useful for ns to know what you think 
would .be the right policy for Government to pursue to 
protect the conntiy from the recurrence of such disas- 
ters as there have been? — think if Government could 
build storage tanks whereby it would be possible to 
irrigate a laige number of villages, that would enable 
Government to tide over difficulties. Taleavi loans 
also may be advanced on more liberal terms to culti- 
vators and landlords. 

6. Q. For what purpose? — ^For making small tanks 
in villages. That would also go a long way to meet 
the difficulty. Thirdly, I would recommend assistance 
being given to tenante to enable cultivators to make 
embankments, because the greater the number of 
embankments that land has the less the number of 
bullocks that are required. 

6. 0. For ploughing? — ^Yes. 

7-. Q. How do the banks save the bullocks? — Be- 
c.*iase the ground becomes soft. In districts other 
than those where rice is cnltivatcd, I would recom- 
mend theft falcari m.ay be given for sinking wells. 
Wlien applications are made for lahavi professional 
advice as regards boring must be given by Govern- 
ment. I would also recommend that improvements 
shordd not be taxed as such. 

. 8..0. Never? — I would recommend that they 
should never be taxed, because these improvements 
secure the revenue to Government; whereas to^ the 
inalguzars or the person who invests money, it is of 
course unceriain what he will have to pay by way of 
assessment. He has also to spend money for the re- 
pairis of these works. While ho is held responsible for 
them, it is not certain whether the improvements he 
makes will always give him a sure return. A well 
may be dug and it may fail and may not be successful. 

■: (3tr. Higham.) — In that case he would not be taxed? 
— ^But the people fear that he would be taxed. 

' 9. p. Are there any parts of the country where you 
would suggest large borage works and for what culti- 
v.ation would you suggest them ? — With regard to rice 
chiefly. 

■ 10. P. In what part of the country do yon think 
they would be mo^ desirable? — I would recommend 
the construction of rach storage tanks in Bhandara 
and Chanda. I have villages there. 

•'ll. P. Bo .you know anything of Ghhnttisgarli ? — 

I have not much knowledge of that part of the country. 


18. P. As a loan? — Yes. 

19. p. When you say that. you would not charge 
afterwards, do you mean that the man should have 
permanent settlement afterward, .or do you mean you 
could not. charge him for the well? .Suppose before 
he made the well he was charged dry rate and suppose 
that the dry rate was raised all round, would you. hot 
raise his dry rate? — -Yes. The assessment charged on 
general considerations may be rais^; but the im- 
provements as such should not be chav^d. - 

20. P. Always? — Yes, always. 

21. p. Would a malguzar understand it? Suppose 
when the settlement came round the officer said : I 
won’t tax yon for your tank, but I would tax you 
because the dry rate has been raised all round and 
you -irill have to pay Rs. 15 instead of Rs. 10. 
Would he understand the reason ?— -Some of them would 
understand it. They would compare their rates •with 
those of the nei^bouring fields and understand the 
difference. 

22. P. Yon would help the tenants to make em- 
bankments round the fields, i.e., the haveli system?— 
Yes. In Pnoni Chanras, in Bhandara, that system 
prevails. 

23. _ P. Could that be done all . over the Central 
Provinces? — There are many people who understand 
the benefits of this ^tem and are gradually taking 
to it. 

24. p. Bo you think it would be good poliqy for 
Government officers to encourage it all thrangh the 
country? — Yes. Wherever it is possible to do it, it 
would be advisable to encourage. 

25. p. Will you give us your views about the irri- 
gation of black cotton soil? — For rice purposes, I 
think the black cotton soil, if irrigated, requires a 
larger amount .of manure than yellow soil. Yeilow 
soil is better adapted for rice than black cotton soil. 

26. P. Black cotton soil is best for jmr and cotton? 
Yes. 

27. p. Is it good for wheat ? — Yes, wheat also. 

28. p. Bo you think it is ever desirable to irrigate 
it? — From my own experience I say that it will bo 
desirable if attempts were mode to irrigate it. I 
know some tracts in TTmrer Tahsil where I allowed 
spare water in my tank to wheat — water which re- 
mained after supplying the rice fields. In that case 
I had a better wheat crop than I could get in ordinary 
years. 

29. P. Suppose the Government had made a great 
number of tanks, would you try and encourage wheat 
cultivWfcion •under them if the soil is black cotton 
soil ? — I am not vei^ sure, because there is the fear of 
rust. Sometimes it happens that there is a great 
deal of water, generally in the month of February, 
when the crops are exposed to rust. I am not sure 
if it -will succeed. 


12. P. You propose fakavt advances being granted 
both .for small taidm and works? — Yes. 

13. p. Bo malgnzars avail themselves of the iajinri 
advances largely? — I have reasons to thick so. I 
think in the fonune of 1S96-97, when Government was 
kind enough to advance money on a more liberal _scale 
and promise them some remissions, more iahavi was 
taken than at other tames. 

(ilfr. Craifdoek.)— 'Hiere was n. good deal of what we 
have heard called p'atnarchal pressure. 

(The President. )— With regard to smaller tanks that 
you •were "talking of, up to what size ^hould they be 
done by private resources and when should the Gov- 
eriiment rtep in ? Can it be that Government should 
step in' when a tank is te irrigate 1(X) acres? — I do not 
think the Government ought to step in in regard to 
tanks at all; But. in the case of tanks which may 
irrigate 10 to 20 villages the Government might come 
forward. 

14. P. Would you say 2,(X)0 or 3,000 acres? — 
Yes, 3,000 or 4,000 acres. 

‘ '15. . p. Do you think that 'up to that malgnzars 
should do it?— Yes, I think so— malgnzars and big 
tenants. 

• 16. P. It will cost a good . de.-!! of money ?— If a 
grant-in-aid -were given, I think they would embark 
qp that enterprise after advice. 

17. p. A' graht-in-aid of Rs. 20,(XX) and that kind 


30. P. Bo you know the Nerbudda valley, Hoshang- 
abod and Narsinghpur? — No, not from personal ex- 
perience. 

(dfr. Sigliam .) — X understand that you recommend 
that Government riionld undertake the construction 
of a storage work that would supply something like 
20 villages? — Yes. 

31. P. What would you do in the case of works 
that •would supply too much for one •village* and 
enough for two or three •villages? Bo yon think tfiat 
they should be done by Government? — I •would recom- 
mend it in some cases, because it would not be poss^le 
for people of different villages to unite and combine 
together. 

32. P. Bo you think that people of two tillages 
would combine? — .In many rases they may not com- 
bine. The principle of combination is not kno'wn te 
many people. If they combine, it is so much the 
better; but if they do not, I think the Government 
sho-uld come forward and help them in the matter. 

33. p. I see in a number of. schemes •worked out.in 
the Public Works Bepartment here, they generally 
regard the limits as 400 acres and anything below 40o 
acres is not considered. Bo ^u think that is 'too 
small an area to undertake? — I think it is too small 
for Government to undertake. 

34. P. You think it is better if it is 2,000?— I 
should say a sufficiently large area. 
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filled to somo extent nnd they conld irrignto rico fields 
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.66. p. .T)ld yon Rot ns Rood o cron ns in ordinary 
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when there «« r.o water from the beRinnins:, T think 
thi'T would mther find it difncnlt to irricate wlieal. 
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matior rthieh acts ns disconragement to the talnag. of 
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iahavi leans. The; say that all dnrahle improve* 
ments are to he exempted for one term of settlement; 
Thai leads to mnch wrangling as to what is dnrahle 
and what is not durable.. 

Si. Q. Ton think that distinction should be abo- 
lished? — Yes. la the case of poor cultivators if they 
make an embanlment it is as much for his good as for 
the good of the whole community. 

82. Q. Are there plenty of sites on which new 
.'tanks cculd be made? — ^There are some sites. I can- 
not answer that question. 

S3. Q.- On account of small tanks in villages you 
don’t think that aU the best sites have been taken up ? 
— d!f talcavi were liberally advanced and encourage- 
ment were given in that way, many people wonld have 
small tanks to irrigate their fields. 

81. Q. Yon don’t think that all sites have been 
taken up P — There are some stUl remaining. 

85. Q. Plenty? — I can’t definitely say. There are 
some. 

(Mr. Bajaratna Mudaliar.) — You jnst said that in 
case of improvements, which are not durable, the 
same concession should be granted as regards exemp- 
tion as in the case of durable improvements ?— Yes. 

■ 86. Q. You, referred to field embankments? — Yes. 

87. Q. How are they assessed? — If field embank- 
ments ore constructed, they are classed as embanked 
lands. 

83. Q. And assessed ns dry? 

(Mr. Craddock.) — They are classed as embanked Ban- 
dia if it is a small embankment, or Bandan if it is a 
.big embalmment. 

(Mr. Bajaratna Mvdaliar.) — ^Is there any limit as to 
the height of an embankment? 

(Jfr. Craddock.) — J£ ynu put up a tig embankment, 
the increased rate shonld never exceed 25 per cent. 

(Mr. Bajaratna Mvdaliar.) — ^ regards iakavr loans, 
are they generally granted promptly or is there any 
delay? — It depends upon the officers. 

89. Q. As a general rule? — ^Ih the late famine, of 
which I have a large experience, they were given very 
promptly. 

90. Q. Because there was a special establishment ? 
— Yes.- 

91. Q. But in ordinary times ? — ^It takes some lit- 
tle time. 

92. Q. TVhat time does it generally take — a month 
or two — or what? — The Tahsildar has to make some 
•inquiries. It all depends on the convenience of the 
Tahsildar who hag to make inquiries. One Tahsfldar 
may finish the inquiry in a month or he may have 
other work and may delay this. 

93. Q. Do you think that if a special establish- 
ment were sanctioned for each talnk, or CTOup of 
taluks, it would facilitate the disbursing of loans; 
'would, it encourage n.eople to take loaim to a larger 

extent than now?— Yes, I think it is advisable to do 
’ so. ■ 

94., P. What is the rule if the land is hea^y 
mortgaged? Are loans granted or refused in such a 
case?— 'Vffiether the land is mortgaged or not, takavi 
is the first charge upon the land. The lights, of the 
creditor are second to those of the Grovemment. 

95. Q. Yon mean that a Government loan takes 
precedence ? — Yes. 

96. Q. Do you tliink that leads the malguzar to in- 
terfere and object to the grant of loans ?— I do not 

. think so. In spite of it many loans have been taken. 

97 Q Do malguzars hold themselves responsible 
for the return of the loan ?— Yes, sometimes, when 
they give consent. 

93. Q. Are they required to sign any agreement 
' holding themselves responsible? — No agreement is to 
be signed. 

99. Q. Is the malguzar consulted in every case in 
which a tenant is given a loan? — Not necessarily con- 
suited. 

(3fr. JU'«ir-3facJS:Bnsie.)— His consent is not required^? 
._.Ih some cases; in the case of occupancy rayats, his 
consent used to be taken before the new Tenancy Act 
. came into force. 

• (Ifr. Bajaratna Mvdaliar.) — ^In the case of cccupancy 
tenants, his consent would be . immaterial ^The 

- Government is at liberty to .attach his land. Before 

- the Act of 1899, no malguzar took objection to a ten- 
ant making improvements. 

• Yol. IV. 


100. C- What suggestion would you make for en- • Afr. 

conraging a malguzar to construct more tanks ?— I Gangadhar 
have _stated them already. By giving more liberal Bah Madho 
takavi. ‘ - Chiinavis.' 

101. Q. Are there any concessions ? — Of course if 

a malguzar' is to make a tank for his people and if he 

were to promise that he would not charge anything 
for water; some concession by way of remitting' a - 
part of his revenue might be made. 

102. Q. Why should he give water without- pay- 
ment, he himself having spent money on the tank? 

'Why should he not charge a reasonable water-rate P 
The concession that I referred to is whether he may 
be given exemption from the enhancement of assess- • 
ment for a term of years? — I would recommend that 
when he takes the initiative in constructing the tank 
and does not charge for water, some remission in his 
revenue might be given. 

103. Q. Bemission or exemption from enhance- 
ment ? — Itemission ns well as exemption from en- 
hancement. 

104. Q. Yon would allow him to levy a water-rate 
and at the same time get his revenue remitted? 

Would that bo fair? — ^That would not bo fair. He 
shonld be allowed these concisions in consideration 
of his not realizing the water-rate. 

103. Q. If exemption from enhancement alone be 
granted what period wonld you recommend? — ^For all 
time. Permanent exemption. 

106. Q. On what grounds would you justify it? — 

I have stated the grounds already. He spends money, 
and considering vicissitude of seasons, and many 
liabiliries such as repairs, etc., to which the improver 
makes himself subjeij the sacrifice made by Govern- 
ment by such exemption will not be too much. It 
must also be noted that he thereby secures a larger 
share of Government revenue than his own share. 

^is would also secure fully to people all benefits aris- 
ing from the improvements on which they spend their 
money instead of keeping them under suspense that 
a large portion of the benefit arising out of such an 
improvement will be appropriated by Government 
after the settlement. 

(Mr. Craddock.) — Do I understand you to say that 
yon wonld not make any distinction between durable 
and other improvements and you would exempt 
kackcha wdls for ever? — ^If it is used for irrigation 
purposes, I would. 

107. Q. Very small embankments of which the cost 
'could be repaid in a couple of years? — ^Embankments 
costing about Bs. 10 or so. 

105. Q. The present limit is Bs. 50. Don’t you 
consider that reasonable? — You may go lower down 
-and make it Bs. 30 or Bs. 20. I don’t think that 
Government would lose much and that would save 
them from making elaborate calculations. 

109. Q. You would give exemption for ever from 
assessment on improvements ? — Yes. That wonld 
encourage improvements. 

110. Q. In the case of' large tanks that irrigate 
10 or 20 villages you would like the Government to 
undertake storage reservoirs, but in the case of a 
smaller tank you think, that malguzars might carry 
it out themselves? — I think so. They may be assisted 
with takavi loans for the purpose. 

111. Q. You also state that there is a difficulty in 
getting people to combine. Do yon think it is desir- 
able to make a provision under the Land Acquisition 
Act by wliich land may be acquired for tanks? — Yes. 

112. Q. I saw a case myself the other day. "When . 
they wanfed to make a, tank other men who owned 
the land would not give it on account of bad terms? — 

I have also a case on hand. I have a tank that I 
wanted to deepen. If it is deepened the water would 
spread over to another man’s field, but he was not 
willing tv give it. It is therefore impossible to deepen 
the ti^. 

, 113. Q. Do you think that there would bo any 
hardship in allowing land to be acquired? — In some 
cases there will be harshness. But if it benefits a 
large number of rayats, the Deputy Commissioner may 
do it after consideration. 

114^ Q. ' Under proper safeguards you will then 
recommend it? — Yes. 

115- 0. 'The reason why I asked yon this is : one 
of the cMef obstacles in the constmetion of tanks is 
the difficulty of getting the small area which a man 
commands? — Under certain safeguards I would recom- 
mend it. 


A • 
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No(c on irrhjalion hv F. (}. Hty, Ftq., OovimUtinnir of HtHUmttxh and Agriculture, Central Fro. 

{Fagput, Cth March J002.) 

Tlio infonimtion contnined in tliin nolo i« coinnilcil 

j.t. _ - t.. .mf9 i 


from tlio oflicini roconlB of tlio Donnrltnonf^ of S»tMr. 
ineiitdj Lnml Hccorcls njid Ar.ricMiUiro. Mv ]ipr?oiint 
iicqiintnlnnco with the* disinctsi of dm .Cciitrnl I'ro- 
vincos_ is confiimd to SJ yonr/*' sondfo us Aisistant 
Onininis.sionor in tim Snmhnipiir district, IJ yours* 
sprvico in the snino enpneify mid ns IVpiily Cnmtnis* 
sioiior of Rnipiir, mid 4 jvars’ ocn'ici as Kcttloincut 
Officer of dm lloshmif'nbnd diiirief. 

2. I nttiich a siulemoui showiiiR the tivernsto rniii* 

imiifM!. f"'* i"'«Hli dfiriiiK 

ilm post ;i2 yours. Tins hns 
hern nrrmiqcd into periods coineidiiii* «d(h the I'eiie. 
rul nprlciilturnl operations of dm Prosdneos. T nlsu 
f'is'o dm statistirs of the livo fniiiinn yours, 180(*-{>7 
and ]890-llK)0, hwaiiise in ^llm ooiisiderntion of irri- 
gntion iimtlors it sccnri ns imporlant to know the nti- 
nimiiin ns tho ns'crn^c rniiifnll, 

3. Ill a second slalemeii'f- T pism stntislics for tho 

smiwlModriUMien. ‘i’.” hr 

rncli district'— 

(a) the area of tho principul irrigated crops; 

(h) details of tho noiirt'es of irripution. 

4. Tho npriciiUiirnl conditions of dm Centrnl l*ra> 

DlvLlos I, in Imcl-. '•*"5^ 

SO dint, in canstdennt; the 

question of irrigation, it is necessnty to divide it into 
tracts linviiif; fairly lioiiiopenooir.s clinracterist-ies. For 
this purpose I accept tho division ninde in Ciiief Becro- 
tary’s letter No. 4933, dated tho 3rd Oetolier 1001, 
which is ns follows ; — 

fl) Ciiliattispnrh, with its rico ciiltivutlon and 
irrigation from tanks. 

(2) Tho WniiiKanpa valley, i.r., Chanda, Bhan* 

darn, llainphat mid part of Beoiii, wliero 
rico cultir’ntion and irripntion from tanks 
is practised. 

(3) Tho hlnck cotton soil area, t.r., Napptir, War- 

dlin and part of Cliliindtrnra, where irri* 
pation is almost nnknoivn. 

(4) Tho Nerhiidda valley, ».<•., Niniar. IfoshnnR- 

ahnd, Nnrsinphptir and part of Jiiblatlpore. 

(5) Tho Sntpiira pintonn, f.r., Betul, the upper 

portion of Chhindwara and Seoiii, in parts 
of which woll-irriRation Is already import- 
ant. 

(0) TIio rico tracts of Jiibhiilporo and hfandl.r. 

(7) Tho districts of Saiit^r and Damoh. 

6. With tho exception of some of 'the wilder hill 
... , trncte, included for tho most 

Sparsity ol population. in anmindnris, I dp 

not think that in any pafe of dio Provinces there is 
any obstacle to tho extension of irrigatimi arising 
from sparsity of population. A common opinion that 
tho Centrnl Provinces are voiy sparsely popiilutcd 
is hardly correct. It is true that owing to tho enor- 
mous tracts covered by hills and iinciiltivublc lands, tho 
population iier square milo is small, but in most dis- 
tricts tho population per cultivated aero is fairly 
high and ns denso as can be supported under the pre- 
sent conditioas of agriculture. Tho rice-growing tracls 
undoubtedly offer tho best field for irrigation, and 
these aro the tracts most densely populated. In these 
tracts tho only difficulty that I have ever heard of is 
an occasional shortness, more particularly since tho 
'last famine, of the casual^ labour required for tran^ 
planting rice. This operation must bo completed wifli- 
in a short period, and requires many hands, so that 
* a short labour supply is felt. But conditipna soon ad- 
just themselves, and if irrigation is avnilablo, there 
need be no fear that there will not bo people to 
make use of it. 

6. There is an ample supply of caMo for tho a^eul- 

e 1 f tural needs of tho Provinces. 

Barplyolclllo. districts still contain 

large stretches of forest and graaing lands whore 
. cattle are bred by professional breeders ; n large num- 
ber aro also bred in almost every village; tho northern 
districts adjoin the famous breeding grounds of Cenlr.nl 
India. Indeed, an opinion held by many Bevenuo 
Ofificers is that cattle arc kept in numbers largely in 
excess of agricultural requirements, so that the villago 
grazing grounds are over-stocked, resulting in a largo 
half-starved herd instead of a smaller well-fed herd. 

7. With a full population and ample c.attlo there 

c — should bo no insufficiency of 
Supply of n»na«. manure. And this is ini«^ 


rpfrtUloty of tlie larplyot 
vntn. 


can largely Im incroaswl by inoro cariful preparation 
ntij prt;'..Tvatioii, ami fho pf,-«iibih'ty of if* profitablo 
niilizalitm will bring fibotit this revolt. For in'tanc'*, 
in wJicnt. growing tracts, manure h not generally w%il, 
and w> iH not proierviyl; In irrigated rice tracts, 
iiinniirn and refn^o in tnrfro cnroftilfy preverved.’ In- 
siiffieienry of manure need not in thwio provincM de»pr 
irrigation. 

8. In cvniNidering this most itaporlant mid difficult 

IViiiili»l.lHiy.,f> II. liuefitioii, thero in one prin- 
, , , cifuo upon wiiicii J place tbo 

greatest importniire. Thin in that no irrigation 
acheme should he taken up in a tract where itn utility 
cniinot be justified by (.xinling agricultural pr.nelici 
III that triict or in a Iriirt with mmilnr conditions. 
An .exnminntioii of tbo irrigation stntinticn appends 
to tbin note will iibow that almod tbe whole of tho 
area irrigated in rice, whirli is practically confinetl to 
Chhnttingarh and the V/aingaiiga valley; that thn 
irrigation of field crops grown in (he black wii 
nrean of Haiigor, Damoti, the Nerbtidda valley, tlio 
PInlean di^trietn and the Nagpur country in 'infini- 
tcnimnl; and, finally,, that garden cropn are f’rigated 
to a Mnall extent in incnl distriets. There must bo 
strong nmnoiin for (bin gbsring diversity of agricul- 
tural practice in regard to irrigation, and lue ron- 
diision to be drawn reeni.n to mo clear (bat iiTig.a- 
tton is not profitable for Mack roil areas crowing 
wheat, rotton and Juar. I will deal with this ques- 
tion in more detail when I dincuss each tract, so 'that 
it is anfficiciit here to empimnike the fact, thrfc there 
are large nre.nn, ahnoni wholly hlnck soil, in which 
exi.nliiig ngriciiltnr.'il practice givci no encotirngcineni 
to irrigation scliemc.n. And Covernmenfc .nlioukl. in 
the_ first innlnnee, confine itn eflorfs to Iraetn wliero 
flgricultnrni practice shows that irrigation v.-ill fiit.<;t 
certainly be profitably used if it is provided. 

9. Tlio ngrionUuro of tho Provinces is practically 
wholly dependent upon tho 
rainfall of the year. Tho 
irrigated area i.n itnelf small 

save in tho rieo distrietn, and in those districts tho 
sources of irrigation arc ilepondent upon tho moanoon 
rainfall.' There aro but few tanks in the Provinces 
udiich hold a sufficient .supply of water to give irri- 
gation ill a year of rain failure. To cite an instance, 
011 I.V 60 tanks were used to irrigate 2.7,000 acres in 
1899-1900 in the Chanda district, whereas in a normal 
year 5,877 tanks irrigate 145,000 acres. Tlie few 
tanks which siicocedcd in 1699-1900 aro mostly those 
f«l* from perennial springs issuing from ‘the foot of 
hills. If complete proteorion is essential, tire irri- 
gation source must ha\-o a reserve supply snificient 
to last over a year of drought, or must li.ave feeders 
prncticnll.v independent cf tho season’s rainf.all, I 
apprehend that few irrigation schemes will ho found.to 
fiilfil these conditions, but this should not bar tho un- 
dertaking of schemes which will save tho crops in years 
of scanty rainfall, or in years when tho rainfall is 
so badly distributed as to cause failure. A sebemo 
wliicb seems to have much promise is that canals or 
channels slimild he made to intercept the rainfall of 
a largo catchment area or tho water of rivers, and to 
lead it along ridges with branches to fill tho tanks of 
the adioinini; countiy. 

10. Tho lack of capital is certainly one of tho 

Uck ol «plial. obstacles to «io extension of 

irrogntion. Tlio owner of a 
villago in wliicli there I's a good site for a tank has 
not tbo necessary means to make tlio tank; tho ten- 
ant has not nioans to construct an expensive ;xil:7;a 
well. Some suggestions for lessoning this obstacle will 
. be made later on. 

11. Tlio fear of an enhanced rent or revenue asscss- 

Er.har.ccda«.«.n,«.t. ‘ i'"® soniotiliies boon 

stated to me to be tbo reason 
why facilities for irrigation aro not made uso of. and 
tbere seems some truth in this explanation. Under 
the existing rules (Revonuo Book Circular I-t- 13) “U 
durable improvements to land aro exempted from 
an enlianccincnt of rent or revenue on that account 
at the next succeeding settlement, provided that tho 
iniprovemeni is a sul^antial one, credit being ordi- 
narily not given for a larger area than one aero for 
every Bs. 16 of outlay, tbougb in special cases the mi- 
nimum outlay per acre may bo reduced to Rs. 12. In tbo 
case of specially costly works the period of oxemn- 
tion may be errtended by tbo sanction of the Cniof 

• • fTlA 


manure, .ana « .-vr Commissioner on the representation oithor of t^ 
+ 1,0 onso in tracts where manure is valued, which Depub.r Commissioner of tho distnet or the bettie- 
Ire* generally the^rigated rico tracts. Tho suppljr - ment Officer engaged in ita assessment. This exemp-. 
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tfon from aa-cuhauccmcnt- of revenue to the landowner 
is secured automatical!}’ for the remaining period 
of the current settlement^ and by assessing at diy 
instead of wet rates a’c the nest recurring settlement 
tArticle 213, iiettlement Code;. Exemption from en- 
nancement of rent on the ground of Ins improvements ■ 
is secured to the tenant auring the period of settle- 
ment by the provisions of the Tenancy Act, and by 
assessing at ary instead of wet ra'ces at 'the next 
recurring settlement. 

12. Most of the tanks and other sources of irriga- 

. ... tion uaie from me penou ox 

gathi' rule, and mere seems 
no aoubt thac tne unmber 
constructed under British rule nas decreased, although 
tnere are still many sites available, it will then oe 
of interest to exa'mine tne methods by which native 
rulers stimulated the construction of irrigation' works. 
'Under Dianratta rule, tne larmurs of villages liua no 
security of tenure, nut they were not disturbed when 
they made substantial improvements. This induaa- 
meut was removed by the firitish Government by iiio 
general conferral of proprietary right. The Mahratta 
ruler said : “Make a suustantial tank, and 1 will give 
you security of tenure.” The British Government 
said : *“ 1 give you security of tenure in the hope that 
you will now make a substantial 'tank in your own 
property.” The gift has not been so successful as the 
promise. Under the Gond kings, great enoourtge- 
ment to tank construction was given hy the grant 
of the land irrigated cn a qmt-reai; known as 
a “tukam.” The quit-rent was nominally feed 
in perpetuity, but was in practice sometimes 
raised. The quit-rent was generally lower than 
the rent which would have been paid at dry 
rates, but the Government gained by obtaining the 
nucleus of stable cultivation for the establishment 
of a village in which cultivation spread to other diy 
land. This system was continued by the ilahrattas, 
and under it most of the large tanks of the Ghanda 
district were constructed, it is for consideration 
whdeher a scheme could not be framed somewhat on 
the lines of this system. 

13. The present rules give sufficient inducement 

. . . .. for the construction of small 

«i works, but the te^ migUt 
la.d bayaiTcmcct i)j irriga- {je made more liberal tor 
‘iuo- large works. They are not 

understood by the people who are unable to distin- 
guish between an enhancement of rent_ or reve- 
nue made on 'account of general considerations, 
such as the rise of prices, _ etc., and an en- 
hancement made on account of improvements, ior 
this reason 1 would suggest that no enhancem^t 
whatever should be made upon land substanti^y 
improved for a period of years fixed upon a slidmg 
scale. Government may well forego for a fixed penoa 
of years any enbancement duo upon general considM- 
ations where land is substantially improved. The 
period of settlement is an uncertain period, and has 
of late years tended to be sliort in these i’rovmces. it 
is not sufficient, as under the present ™ allow 

the Deputy Commissioner or Settlement Officer to ma^ 
a separate representation in the case of specoally cost- 
ly works; there should be a fixed scale which all may 
kuow. 1 would, as at present, fix a minim u m limit 
that the exemption shall not be given for a liwgec 
area than one acre for every, say, Bs.15 of outlay. 
And I would then fix the period of exemption from 
all enhancement on a sliding scale of so many yeara 
for so man-v hundreds of rupees. An in^ance of such 
a scheme successfully worked is that known as the 
rules for the establishment of rice viUages ttough a 
patel (Article 391, ct seq., of the Serttlement Co^l. 
Under these rules a grant of waste land suitable lor 
the formation of -a nco village is made to a person 
willing to colonize it, on condition that he will era- _ 
struct a tank for irrigation. The revenue of po 
Tillage is remitted for a period of years Mprading 
upon the amount of money expended on the tank,^ the 
following seal© being in force : — 

For Bs. iiOO or less one year’s remission for every Bs. 

100 . 

Exceeding Bs. 500 — ' _ 

For the first Bs. 500 one year's remission for cveiy 
Bs. 100. 

Bs. 601 to Es. 1,500 one year's remission for every 
Bs. 200. . _ 

Es. 1,301 and over one year's remission tor every 
Bs. 300. 

Thus, for constructing a tank at a cost of 
Es. 3,500, a remission of 17 years “ 
of the remission period, the Tillage..is regularly settled 
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rayatwari, and the grantee is made watandari paiel on 
a favourable rate of commission. This scheme has 
worked very successfully in districts where there 
are waste lands suitable' for rice cultivation. The 
inducements olfered include not only the remission 
but the opportunity of acquiring additional land in 
rayatwari right and the patelship of the village. I 
would suggest some similar scheme of exemption in 
malguzan villages. If the proprietor constructs a 
tank, the area’ irrigated by it should be marked off 
into a “ tukam,” the existing revenue determined, and 
an exemption from all enhancement of revenue granted 
for a period of years varying with the amount of the 
ontlay. It might also be for consideration whether 
a farther partial exemption should not be given for 
a secsond period of years; nud, finally, whether a small 
-exemption should not be granted in perpetuity. 
This, would, undoubtedly, appeal to the feelings of 
the people, who draw a ^eat distinction between an 
ordinary proprietor ana a "maufidar”; no matter 
how small the money value of the maufi grant may 
be. For example, a perpetaal grant at tths janta 
would mean but little money loss to Government, 
but would be greatly prized by the receiver. 

14. 1 attach a statement showing the amount of 
tJie loans made under the 
land inipKwemeat Loans. Improvement Act 

during the last ten years. From this statement it 
will be seen that such loans are not freely taken, 
the sum advanced having been small, except daring 
the famine of 1896-97. And during the past few 
years this form of loan has not been encouraged, be- 
cause all the available funds have been required to 
meet the more urgent need for loans under the Agri- 
cultnrists’ Loans Act. The reasons which hinder 
landholders from making private irrigation works 
also deter them from taking loans, save that in the 
latter case the want of capital is removed. The 
Q'cle of bad years has also made many landholders 
hesitate before inenrring additional liabilities for 
land improvement. But the main reason which makes 
these loans unpopular is the strictness of collection. 
A landholder tnll prefer to take a loan on a higher 
rate of interest from a money-lender, who will not 
press him for punctual re-paymen^ rather than to 
take a land improvement loan from (Government which 
he knows mnst be repaid upon the dates fixed. It is 
not possible for Government to encourage carelessness 
in repayment, although a more liberal policy of sus- 
pension for good cause may have some effect. The 
present rules regarding the rotes of interest are as 
follows : — 

Interest shall be charged on loans made oader these rales at the rate of 
per cent, per onnom. Frorlded that if ao iostalmcat of principal of 
iaterest be not repaid on the date fixed, it shall be in the discretion of the 
liepntjCommx^oser of the district to charge interest upon it at the rate 
of per cmt. per annnm. ProTided also that the Chief Commissioner 
maj, in specbl cases, sanction the grant of loans at a lower rate of iaterest 
oratcoiutcrcst. 

**lDterest on each loan shall ordinarily ran from the date on which the 
loan was made. Bat with the sanction of &e Commissioner, the ronning of 
interest may be deiajed ontil a date which shall precede by at least six 
months the dates fixed for the ze>p3yment of the first instalment of 
priocIpaL 

These rules are sufficiently liberal, and I do not 
think that any reduction of the rate of interest, which 
at present is below the local rates, would encourage, 
the grant of these loaus to landholders ready re- 
quiring them for land improvemeni;. Indeed, a re- 
daction of interest would encourage a form of abuse, 
which at present is not unknown, of weU-to-do 
capitalists taking a loan on the ostensible ground of 
land improvement, but really to obtain the use of 
cheap money. For similar reasons 1 would not re- 
commend a remission of the interest. A partial re- 
mission of the advance might encourage these loons, 
but it seems open to strong objections as a regular 
piactice. But I would grant a partial remission in 
case of failure of the attempt to obtain water. If 
the whole is remitted, there is the possibility that 
carelessness in construction may be encouraged, so 
that even in cases of total failure it might be advis- 
able to collect a small sum in order to enxorce respon- 
sibility. The rules regarding the period of re-pay- 
ment are as follows ; — 

Tbs date of tbs first isstalmcat sballiiot exceed three years from the 
date of the order giaatiac the loaa. Bad ebaU be fixed irith rcfensce to the 
tisa irbea the ioproremeaf iriU be^i to yield a letara. The date of the 
last instalmeat Eball cot la aay ease exceM 3S years from the date of the 
order graatias the loaa, aid shall act exceed 13 years nithoat the Coa> 
mlssbaer's stactioa. 

' The amoaats of the irstalmeats may be so fixed as to increase irlth the 
p odnctlreaess of the improxement. or aa anaagemeat may be made for the 
re.p3yTrcnt of latere^ and pslacipal la coasolldatcd Sams after the bshiou 
ol aa'aa-uiW-" 

These rules are sufficiently liberal as regards the 
period of re-payment. A grant-in-aid would not, in 
my opinion, do much to encourage these loans. This 
was tried in the first famine but largely failed, 
although this failare may perhaps be due to the fact 
that the loan was reqnircd to bo spent on works 
managed on famine relief principles and not as an 
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ordinal^ work. I have heard but very few com- 
plaints "in these provinces that the whole amount of 
the loan does not reach the borrower without deduc- 
tion ; but in order to lessen the risk of this pScula- 
tion, 1 would recommend that it should be an instruc- 
tion, that so far as possible preliminary inquiries and 
the actual payment of the sum should be made by an 
ofiScer not below the rank of Assistant Gomniissioner, 
and preferably on the spot whilst he is on tour. 
The rules themselves are sufficiently liberal, but they 
might in practice be more liberally interpreted. 

15. The Tenancy Act of the Central Provinces 

Uncertainty Ottcnaie. leaves no uncertainty of 
tenure which can deter a 
landholder from oonatrucbing irrigation works. In- 
deed, the old feeling still survives from the times of 
native rule, that a landholder who makes perma- 
nent improvements is entitled to greater stability of 
tenure than one who does not. The legislation of 
1898 removed the defect- under which an ordinary 
tenant laboured is not being entitled to make im- 
provements. The law also enforces the liability . of 
a landlord to pay compensation for improvements to 
a tenant on ejectment. 

16. There are some other obstacles to the construc- 

^ . tion of tanks, which are 

of&ton *1^® “ost important-form of 

‘ ' irrigation works in these 

Provinces. Suitable sites for tanks may already he 
occupied by persons who are unwilling to give up or 
exchange their rights; a -site suitable for the con- 
struction of a tank which will irrigate land in one 
village may be situated in another village or eveu in 
the Government fore^s; in some parts the holdings 
are so scattered that it is not worth the while_ of, any 
individual holder to construct a tank which will com- 
mand only a small portion of his own land. These 
and similar causes sometimes prevent the construc- 
tion of tanks upon suitable sites. 

17. 1 do not think that the extension of irrigation 
Iniary to remainlns oaltlTa- tends to injure the remain- 

tion by extoncdon of iiiigo- ing cultivation by attran- 
tioa. ing its cultivators to the ir- 

rigated tracts. On the contrary, there is sufficient 
population to cultivate any newly-irrigated land 
without disturbing old cultivation. _ In times of 
famine there is a tendency in rice djstricla for the 
cultivators to desert unirrigated rdbi land and to 
congregate upon irrigated 'rice lands, but this is a 
temporary phase which soon rights itself ; it is only an 
instance of the general principle that in years of 
Scarcity the least profitable, land is the, , first w, go 
out of cultivation. Throughout the districts 

there is a very strong desire evinced by tM people 
to have the moans of irrigation extended. The cycle 
of uncertain seasons during the past decade has 
prominently brought home to , them -the necessity of 
irrigation for the security of rice cultivation. 

18. There are no canals in these Provinces; so that 

I am unable to give any in- 
Canals. formation concerning canal 

irrigation. • 

19. Having thus endeavoured to deal, with some of 
• the general -questions asked -by the Irrigation, ^mis- 
sion; it will bo more convenient for me totcohsider the 
remaining questions in relation to the separate tracts 
referred -to ih'‘'paxagraph 4 above, and I, first take 
up — 

Ohhattisoarh. 

Although there are a few tracts in which rqot 
staples are grown, this tract is almost wholly, a xim 
country, anoT any irrigation projects must mainly , be 
directed to the irrigation of rice. In the following 
table I give some details of the average area irrigated 
for the six years 1890-91 to 1895-96. This period is 
taken by mo because it shows the normal conditions 
prevailing prior to the famine years : — 


Districts. 

Net crapped area. 

Area under riec. 

s> 

3g 
& ** 

1 H 

Area of irrigated 
rico. 

Poreentaso of 
cropped area 
irrigated. 

s>» 

-S s . 

s 

S O « 

1 

2 

S 

4 

E. 

0 
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Acres. 

Acres. 

Acres. 

Acres. 

Perce at- 
age/ 

Percent- 

age. 

Baipir 

2,32I,B53 

1,305,903 

25,763 

10,.180 

1 

1 

Dilaspir . 

1,238, (US 

632,563 

31,071 

28,453 

2 

3 

Bamtalpar , 

528,733 

393,900 

33,533 

23,250 

E 
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given to the same land. These 'thuks are, filled hy.tlio 
surface drainage from . the catchment area, which .'is 
very, seldom • increased by, diverting wiater from. a 
nala. The water is distributed by a direct -cut in 
the embankment, which is- annually made good again, 
the -water being led along open earth channels to the 
fields at, a lower level. There is not much loss from 
percolation through these channels, for they generally 
run through ■ fields which are being irrigated. In 
•years of ample rainfall the supply of water is suffi-, 
cient for the area commanded, but in years of scanty ' 
rainfall the smaller tanks fail, the supply being used 
Up for waterings in August— September, leaving no • 
balance for the watering required by heavy rice in 
Ootober. In years of drought all the tanks fail except 
the very few large ones. Experience shows that in a 
year of drought only the very largest projects sue- . 
ceed. The too. late commencement of the supply may 
cause some damage, but, not so much as the too early 
cessation, because the late monsoon rainfall is more 
precarious than the early, falls. It is very essential 
for heavy rice to get. water in October. Apart from 
the cost of constructing the tank, there is very little • 
expenditure required to bring the water to the fields. 
The annual maintenance of bunds in the rice pidts 
and the clearing of the water channels is a small ' 
matter. The available supply of manure is generally 
used for the irrigated plots'. These expenses are in- 
curred by the owners of the fields. As a general rule, 
the owner of the tank is responsible for its mainte-. 
nance and repairs, but there is a general tendency f or 
the malguzar to shirk this responsibility and endea- 
vour to 'throw it pn the tenants. The cost of ordi- 
nary maintenance does not exceed £s. 10 a year for 
each tank; but if there is a break in the embankment, 
a good deal more has- to be spent. Tanks are often 
kept in a bad state of repair, particularly where the 
owner has himself little or no land below the tank, 
because the owner will not do the repairs himself and ' 
will not let the tenants do it, under an impression that 
they may thereby acquire some definite - rights in the 
tank. There is no need for legislation to remedy this 
defect, for action can be and is being taken under 
the conditions of the record-of-rights of each village. 
The distribution of water is arranged by the owner - 
of the tank, supported or opposed by the general, con- 
sensus of village opinion? In years of scanty rainfall 
this matter always gives rise to a large number of 
disputes, which are often settled by the revenue, 
authorities. In' the rare cases, where separate water- 
rates are charged by the owner of the tank, no diffi- - 
culty is experienced in collection, for they are gene- 
rally paid in kind at harvest. Some inconvenience 
is experienced from the liability of tanks to silt .up, 
particularly -where cultivation is carried on in the 
bed or catchment area of the tank. The depth of 
silt deposit depends upon the soil in which the catch- 
ment area is situated. It is not annually, lemoved, 
its use as manure being ve^ limited; but is, allowed 
to accumulate until the efficiency of the tank is inter- 
fered with when it ought and sometimes is removed. 

21, The statistics given above will show that the. 

. . protected area forms a very 
Extc.-itofinisntlox small proportion, for which 

there are many reasons. . The. principal is that the 
holdings of cultivators are exceedingly scattered, each' 
occupying many minute lots dotted all over the village. 

It is therefore not possible '’for any person t'o con-' 
struct a tank which will 'command a sufficient quan- 
tity of his own land to justify the outlay,- whilst com- 
mon, action by the village community is impracticable. 
Again, a tenant will often not give up the 'land - best 
suited for' making the tank. Farther, the site suited - 
for a tank may bo in a village other than the village 
-which would profit by its construction. All these 
reasons tend to deter private persons from construct- . 
ing 'tanks even if they have the means and the desire 
to improve their cultivation. The area irrigated 
varies considerably from year to year, depending upon ' 
the seasonableness of the rainfall. There has been 
a considerable increase in the past six years when the 
rainfall has been uncertain. The maximum and mini- 
mum areas irrigated since 1890-91 are as follows : — . 


20. Almost the whole of the irrigation is from tanks. 
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Districts. 

Year. 

Area. 

Year. 

Area.' 
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2 

- "3 
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Baipur . . 

189d-97 : 

62,027 

1900-01 

12,516 

Bilaspur . . 

1S03-97 

76,363 

1000-01 

.1,043 

Sambalpur • 

189o-07 

71,058 

■V 

1900-01 

^453- 
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lu lSl>6-^97 tLc rainfall of the early monsoon was 
enough to fill ttio tnnl^j and theso vrero used to tho 
ntinost with the complete cessation of rain in Soptoin- 
bcr. Tho condicious were very different in lUUi)-01; 
the monsoon was fairly suitable and there was little 
need for cutting the tanks. Again, the people had 
just come through n severe famine and had not tho 
energy to push irrigation. 

Xn the examination of these statistics there is an 
important consideration which must not bo neglected. 
The areas shown as irrigated arc those only to which 
water was actnally given. They do not include ureas 
bcnciitcd by percolation from tho tank, which is tho 
main purpose for which tanks are made in Chhnttis- 
garli. Including this form of irrigation, an average 
'tank will irrigate about 25 acres of land, whilst a 
good tank will irrigate about 100 acres. 

22. Transplanting of rice is very seldom practised 

.. ... , . in Kaipur or Eilnspur, whilst 

araisj'lajii-g ol n«. jjj Sambalpur only about d 

per cent, of the rice is transplanted. This may partly 
be due to want of knowledge and energy, but tho local 
conditions have much Lifluencc. In unirrignted areas 
and with uncertain irrigation, ' it is very important 
that tho crop should come to maturity before tlic 
rains cense. Transplanted rice ripens much later than 
rice sown broadixi^ed, so that it is necessary to use 
tho latter method to secure crop before tho rains 
stop in October. With good irrigation, there can bo 
little doubt that transplanting would become more 
popular. 

23. Q. Under tho present system of assessment, an 

addition to the rent of tho 
■ftct.ratcas«ss»cjt. cultivator is made for irri- 
gated land. Tho area classed at settlement ns “ irri- 
gable” is not tho area actually irrigated, but the 
area irrigable, although in determining this area it 
is necessary, for caution, to confine the classification 
to land which has at one time or another been actu- 
ally irrigated. This extra wet-rate is based upon n 
consideration of the advantages of irrigation judged 
by crop experiments, actual rents, and by tho opinion 
of the people. But it is necessarily lower than a full 
water-rate, because alloa'nnco has to be made for tho 
inferior sources of irrigation adtli an uncertain sup- 
ply of water. This additional charge upon irrigable 
lauds is, therefore, not a true measure of tho value 
of irrigation, bub it is a most important help in these 
nroriuces in determining the value of irrigation. 
Under tho present system of fixing rents, this addi- 
tional value of irrigable land is expressed by an addi- 
tion to tho number of soil-units used to represent tho 
rental value of dry land. Tho difference between the 
soil-units fixed for irrigable land and for dry land 
multiplied by tho prevailing unit-rate will give the 
additional rental at present imposed by Government 
upon irrigable lands. In the Ilaipur district tho soil 
factors were increased for irrigability 60 per cent, in 
Icanhar and dona soils, CG per cent, in mafasi soil, 
■ and 100 per cent, in bhafa soil. Taking tho average 
standard rate of the district, tho extra rental value 
of irrigable land may bo stated at 7 annos 2 pics per 
• acre. In the Biloshpur district the percentage of in- 
crease varied from 39 per cent, in kanltar soil to 140 
per cent, in hhata soil. The .aveiago additional rental 
value for irrigability in this district was about 0 annas 
6 pics per acre. 

24. In these Provinces tho proprietor of the land is 

usually tho owner of tho irri- 
Actoal Knts piW for frri- gabion work, and tho charge 

made for tho use of water 
is included in the rent of the land._ It is, therefore, 
very difficult to estimate what portion of tho rent is 
for tho use of the land and what portion for the use 
of tho water. Again, rents are almost invariably 
fixed in a lump-sum upon tho whole of the cultivator's 
holding, so that it cannot often be said what portion 
of it is paid for irrigated lands and what portion for 
unirrigated lands. I have endeavour^ _ to compare 
some instances of the rent paid for irrigated lands 
with the rent paid for unirrigated lands; but the 
areas are so small that no reliable deductions can bo 
made. In Chhattisgarh I have been unable to as- 
. certain any rents paid separately for irrigat^ areas, 
except in case of small vegetable gardens, where the 
rents are often Bs. 3 to Es. 10 per acre inclusive 
the payments for land and water. This may bo left 
out of consideration. It is also necessary to take into 
consideration the general level of rents, toi\ wi^_ a 
very low acreage rale like that prevalent in ChUattis- 
garh, there will be a greater disinclination to pay a 
\rater-rato largely in excess of tlie rent. 

■ 25. In a very few cases irrigation works are owned 

by persons other than _tho 
Watci-nics. proprietor of the land irri- 

gated, where an actual charge is made for the um of 
water by the cultivator. This is a most important 
factor in determining a water-rate which Government 


might impose; but tho instances which I have been 
able to discover are few. In Baipur there are a few 
cases in which payment is made for water to the 
owner of a tank. Tho water-fates run as higli as Bs. 
10 an acre for sugarcane; but for nee vary between 
G annas and Bs. 2 per aero. The urea is small, but 
points to about Be. 1, being a fair water-rate for rice. 
In Bilnspur a rate of Bs. 2 is paid in one instance 
over a fair area. 

These rates are paid for the area actually irrigated. 

26. The standard outturn of rice in the Baipur and 

The skid or irrl^alcd rice. Bilaspur ^Strirts is 900 Ibs. 

. of unhusked nee per acre. 

This is probably too low for present considerations, 
when tho catch-crops of rice raised on uplands may 
bn neglected. For soils ordinarily brought under irri- 
gation, the outturn of unirrigated rice may be put at 
1,000 lbs. per aero, and of irrigated rice dc 1,5W lbs. 
per aero. This gives a value of 600 lbs., or, say. 
Us. 6-4-0 for the irrigation. In Sambalpur the outturn 
of unirrigated rice is about 1,100 lbs. per acre, and 
of irrigated rice 1,700 Ibs.; tho value or irrigation is 
tbcrc Bs. 7-S-O. These figures may be taken as appli- 
cable to a year of normal rainfall. In a year of scanty 
rainfall tho outturn of irrigated and unirrigated rice 
may be put at 400 lbs. and 1,400 lbs., respectively, 
whilst in a year of drought the yield of unirrigated 
rice will practically be ntl, and of irrigated rice from 
700_ lbs. to 1,200 lbs., varying with the quality of the 
irrigation. These estimates arc based upon an exam- 
ination of tho crop experiments, 

27. There can bo no doubt of the great agricultural 

AgriciUaraiTttlocof ir.-isa* Value of irrigation in the 

iaii. Chhattisgarh countiy, I 

have already stated how largely it increases the out- 
turn of rico. This increase is not limited to years of 
deficient rainfall; but in every year irrigation is of 
value, for there is always some period during which 
irrigation is an advantage. One of the most im- 
portant advantages of irrigation is that it permits of 
growing transplanted instead of broadcasted rice, re- 
sulting in a largely increased ontturc with less seed- 
grain. Again, in unirrigated lond, it is only possible 
to raise coarse varieties of rice which early come to 
maturity, whereas with irrigation the fine varieties of 
great value can bo grown. Another most important 
advantage is that in irrigated land a second crop can 
often be raised. The system is somewhat peemiar; 
pulses .or jinsecd arc sown in the wet field, whilst the 
rice crop is still standing; the seed germinates in the 
wot bed, and after tho cutting of the rice grows 
withoifc any further irrigation. .The yield of the 
second crop is not so large os if sown in fallow land; 
but it amounts to at leart an average of 100 lbs. to 
the acre. To show how entirely double-cropping 
depends upon the rainfall and irrigation, it may be 
noted that tho area under double-ciops in Chiiattis- 
garh fell to ^ 66,327 acres in 1899-1900, whereas the 
siormal area is 966,840 acres. Irrigation also gives to 
Government tlie grea'cer seenrity of the revenue and 
to tho agriculturists the largely increased profits of 
greater stability of cultivation. The lands aban- 
doned in the reeent famines are the high-lying unini- 
gated fields, whilst the low-lying irrigated fields have 
continued to be cropped. 

28. For the above reasons I would strongly urge 

xiccointDcndatiDii iy: citc3- the advisability of an exlcen- 

»l)3 of irrigaitoa. sion of irrigation in Chhat- 

tisgarh. Tho soils are generally suited to irrigation, 
except tho very heay black soil which lies in the 
valleys^ along the river bonks. The tank systeni of 
irrigation is that most suited to the local conditions, 
and there is ample scope for its extension. The con- 
struction of tanks by private persons should be en- 
couraged by more liberm terms in the matter of ex- 
emption from enhanced assessment, as recommended 
in paragraph 13 above, and by more liberal action 
under the Land Improvement Loans Act. There^ is 
also ample scope for the construction of irrigation 
reservoirs by Government, more particularly largo 
works which are beyond the means of private persons. 
These should be extensive irrigation works which will 
prove effective in years of drou^t. 

29. Any irrigation works that may be constructed 

Syrfem oi msiascmc t Bull- by ^vernment will, /or the 

sUolor UoTcrnmcnt irngatioi - most part, talre tbe torra 01 
woiks. reservoirs, from which water 

will be given by flow to the country below them. It 
seems, with works of the description indicate^ .there 
are practical difficulties to overcome before Govera- 
ment can charge for the actual amount of water usea 
or at a fixed rate for each watering; the cost of main- 
taining an establishment for meMunng bbe wa^ 
taken by each cultivator, the number of watenngi, 
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or tho nrca ivcluiilly irrjjjalcd would, cxcoiit in ttio 
cnso 01 Jnrtfo works, ho {irncticuily proliuiitivo. J 



iMiistj thorofoiv, 1)0 fixed lower tlmii woiild’bo the cnso 
>t It woro only to bo ronliKdblo «iiou tI»o ntlunl ubo 
of wulor. 

SO. A further question tirisos liow Gorornmciil can 

ImjviXmttaotntifttit.jMr, ««I>OStf « «X«t WftteC-mtO ut 
, , . tins niiturc. 1 Itiiow of no 

legal power winch the Contml J'rovniijs Adininihtrn' 
tioii possesses for iinjiosing ii wutcr-rnto witlioiit fli«t 
olfcniiiiiig tho consent of tho ciillirntor. At n re- 
vision of BQttloniont Qoverninont has the power t.i fix 
renUi, luul might include in tho rent file nniuuiii of 
wnter-rnto .which it thought fit to ini])o;)o. But thcio 
seem to bo objections to o\'on tliLs coiimo, wJiiMl cho 
l**‘oprielor of the land would bo entittod to his slinro 
of tlio rent. Section 18 of the Tennnoy Act provides 
for tho cnhnnconient of rents on Account of improve- 
ments mndo by tho Inndtord; but there, is no cerre- 
sx>onding provision regarding improvements mnde'iij' 
Uorornment. Until tho law is nmended, tho jvator- 
rnto must then bo so fixed llutt tlio cidiiratorii and 
proprietors of tho land concerned will agree with 
Uovornment to contract for its payment. Bvctnm 
167-A of tlio Land llovemih Act runs ns fotlon's 

" Bonts, fees and ix.ynHio3 duo to 'tlio Oovernment 
for the use ir occupation of land or •voter 
(w)iothor tho property of tho Govoniinont or not) 
or on account of any products ihorcof, and all 
monies falling duo to tho Government under any 
grant, lenso or oontract whioh provides that they 
shall bo so rocovcrnhlo, may bo recovered under 
this Adt in tho camo manner ns an nrr-'ar of 
land, rovonuo." 

I apprehend that under this section tho rent duo for 
the (ISO of water must- bo hgallv duo under sopio Act 
or under soroo grant, lenso or contract to which tho 
users of tho water arc n consenting party. Govern- 
incnt must then obtain tho consorft of tho users to toe 
wntor-rnlcs, and tho rates must bo sufficiently low to 
indneo tho users to giro that consent. It will' prob- 
ably bo necessary to amend tho law by providing for 
tho levy of wntor-rato on Government irrigation 
works. 

Taking all 'the avnilnhlo information into consider- 
ation, it would scorn that in Chlmttisgarh a wntcr-rato 
of Bo. l.por acre may safely ho estimated at the 
commencement, which may ho raised to Bs. 1-8-0 and 
then to Bs. 2, after the cultivators become accustommi 
It will bo necessary to make an allowance to the pro- 
to tho payment and to tho advantages of tho water 
priotor for jcollecting tho wator-ralo, which may ho 
stated at S'annos in tho rupco. 

31. I now turn to tho Waiiigangn valley, which 

TO.., contains tho finotffc nco cnlv.- 

Welupioga Tollcy. y,jtion in the rrovinoes. 

Tlioro aro some strotolns of black soil devoted to robi 
crops, which aro seldom irrigated;^ but the mam crop 
is rice, usually grown on yellow soil, or on an ndmix- 
turo of yellow and black sell. A fair piopprlnm of 
tho rice- is already irrigated, and almost wdiplly 
from tanks. Those tanics are much bettor than tlioso 
Usually found in Chhattisgarh, often having masonry 
sluicGs to regulato the supply of .water. Tlioro aro 
also some, ta&s which obtain their water-supply trom 
perennial springs issuing from tho foot of hills. Some 
of these scorn tor show great promise of hoing nmo to 
ho largely increased, whilst some other similar sites 
might bo found in Government forests. In tegard to 
the .^tem of management, etc., tho romarki made 
About Chhattisgarh apply generally to tho Wnmganga 
valley. < .... 

32. iFigutes for the portion of tho Sooiii district 

,1 1 .( 1 .. included in tho "Wamganga 

fiiatuticsotlttigaUoa. yalloy are not nvanlablo; hnt 

the following staK'^ics of the romaining throe districts 


111 tlnyie diatnda tbe advaijtnges of fr/Joalioa hm 
fully apjirccmlcU, and thorn i,t no dotibl iilal wa’ter? 
if would ho freely tnlm,,. Jt h of more ad- 

«!/ 1 ^) soil tfiai, on brack 

Mill, blit irngntioii on Mack muI p.ivi-i tin*, oiipertunity 
of roMong n crop. Tlw rico in ordinarily tran^ 
i| niiti-d. nboiit hi) per l.■l•lll. o! tbo rice being /tet'rmvn. 
J be yie/d Iroin 'rrari.'ipbittted rice iar,',eiy cxco.-dstUalof 
liromlensted rice: tho Betllcmwit O/Bcere of Balogfmt 
and vScaiil imlwt estimatv ihni it ia nhont GO per cent, 
larger. Jberw is pr.icticrtMy no year in which /rripa- 
lion in not dwnrablo for transplanted rico. The »nnVi- 
*."*'***. .<!*!“. minimum irrigated Mtas are 


, / 
Districts. 

Net 

cropped j 
area, 1 

Areav 
under ' 
rice. 1 

Total 
.irrigated 
- area. 

Area of 
irrigated 
ice. - 

1 Per- j 
1 centage 
of crop- 
ped area 
Irrigated. 

1 Per- 
eentago 
' or rico 
area 

irrigated. 


3 

3 ’ 

4 

1 ■ 

6 

0 

7 

1 

. , 

ACtCE. 1 

Aerei. 

Actce. 

Acres. 

P.c. 

r.c. 

JJalagbat 

3Id,73i 

231,857 

78.033 

75,Ci> 

25 

- 83 

Bhandaa • 

301,814- 

312,207 

,151,452 

1 141, CiO 

20 

43 

Cbanila. i. 

013,053 

186]36S 

140,676 

130,003 

3 

76 r 


mrlciF. 
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Aetfir. 

j 

Acre*. 

Jtahglinl , 


65,025 

1890-1000 

izjm 

Jllitndara , 

1893-Pf . 

m.Ki 

1833*1900 

30.G93 

CImihU . . 

1632-03 . 

143,312 

181)04000 

i 

2(,0i0 


drop in 28t^»1000 liOing duo to Uio {ciUuro of 
till* w‘fttor-siipply jn tlio iAoks. 

38. 'l*bo excess wet-rato imposed at Bctllement was 

Wtt tal«av.«wnit,t. P®*" 

, „ . gbat, 1C anuos m Blmndara, 

and J3J annas in Sconi. The Ohnnda settlement has . 
not ydf liceii made, but the excess rate should ap- 
proximate to that in Blmndara. 

3f, Tlioro aro a certain number of cases in these 
districts whore a wator-rato 

hut those rates are often paid d/i kind, sometimes only 
when water is ncliinlly taken and sometimes every 
year ijrwpoctivo of tbo amount of water taken. 
From inquiries I find that in Ubnndar.a the annual 
water-rate for rico may bo ns low ns Bo. 1, but is 
usually at least Bs, 2. Water-rates for rico run up at 
higli as Bs. G to Bs. 10 per acre ; but these are gener- 
ally the sumrnJ of water-rates lj.xcd for sugarcane, 
the cultivation of which has been given up. 

In Obanda a common wntcr-rato for rico is 1 hhq-rdi 
of grain for 1 hhandi of land, which works ou-tt^to 
Its. 2 per acre. CoKli rates vnty from Bo, 1 to I.s. 3 
per irrigated acre. Tbo differences in rout-rates aro 
vciy striking in tho rico tract, uiiirriRatcd non-rico 
land paying about 4 annus per acre, whilst irrigated 
rico land pays nbont Bs. 2 per acre. For sngafeano - 
land, n gonctnl watcr-rnto is Bs. 4-8-0 per irugated 
aero, whilst it runs up ns high ns Bs. C and Bs. 10. 

35. Tho standard ontturns of rico are much 

The jm ol jTris»l«a rtet. Gtdmttisgarh 

owing to superior irrigation 
and methods of cultivation. They nroi 


Balaghat 
SroDi . 
Bbaoilara 
Chanda 


lb., 

1,400 

1,200 

1,500 

1,500 


In Bnlnglmt tho Settlement Officer considers that 
tho difforcnco of outturn hetween irrigated and un- 
irrigated rico is 1,210 and 1,585 lbs., whilst the Settle- 
incnt Officer of Sconi gives it at l,0w and 1,850 lbs. It 
may, I think, bo safely put at an average of 1,100 ond„ 
1,700 lbs,, which gives a profit of Bs. 7-8:0 for irri- 
gation. In years of scanty rainfall tho yields of un- 
irrigatcd and irrigated rice will bo about GOO and! 
1,600 lbs,, respectively, whilst in n year of drought, 
unirrignted nco will yield nothing, whilst irrigated 
rico should give an out’eurn of 1,100 lbs. 

36, Apart from tho increased outturn of irrigated 
rice, irrigation will load to 
more transplanting which . 
again inoronscs the yield.- 
A larger quantity of seed is required for tran^lMted. 
areas and tho cost of cultivation is greater, bw tins- 
is small compared with the increased yield. Heavy 
varieties of high value will .displnco light varieties . 
of small value. An extension of doublo-cropping 
will follow. • TJio capacity for bearing a doublo-orop- 
depends upon tho character of tho soil, , for there muss- . 


AericaUnnl Talao of liriga- 
lion. 
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gonornlly bo nn ndmisrinro of blnok soil. Somotimoa 
n second crop of rico is rnised, but it is goncrally 
lac, peas or grain. Lac is gonorolly sown beforo 
the rico is cut, whilst pens and gram nro sown after 
tbo rico is cut. Land nt present growing poor miscel- 
laneous crops can, witli irrigation, bo put down to 
valunblo heavy rico, raising tho rent-rate from 4 aiinas 
to Us. 2. For these reasons I would strongly ndvoento 
nn oxtonsion of irrigation in tho 'Waingnnga valley. 
Taking all tho circuinstnuces into consideration, it 
Would seem that a wnk’r-ralo of Its. 1-8-0 per noro 
might easily bo taken upon rico, and that it might 
be rnised in a few ‘yeniu to Its. 2. 


37. In tho black soil areas of Nagpur and "Wardlia 


* Caspar nnd Wnrdlu, 

grown nro coVcon, 


■ thoro is very litllo irriga- 
tion. Tho principal crops 
juari and wheat. Ono side of 
Nagpur borders oh tho Wninganga valley, and in 
this tract there is some rico cultivation which is 
inferior to thiit of tho 'Wningniign valley proper. Tho 
excess wet-rato imposed at settlement upon rico lands 
was 15 annas. The outturns of irrigated and iinirri- 
gated rico arc estimated by tho_ Scttlomont Officer nt 
1,C00 and 1,280 lbs. in black soils, and 1,280 and 7C0 
lbs. in red soils. Tho extra profit from irrigation 
may then. bo put nt Its. 7 per aero. In this tract 
tho wet-rato might bo Uxod slightly lower than in tho 
Waingnnga valley proper. Tho statistics of tho two 
districts nro given below : — 


District:. 

Kct 

eroppcil 

area. 

Area 

ni.dcr 

rico. 

Tolal 1 
Irrljratcd 
area. 

1 Area of 1 
lrrlc.itcil 
riec. ! 

1 1 

Par- 
rcniape 
of CMp- 
prd Bica 
Irrigated. 

Per- 
ccnlaga 
of rice 
area 

Irrigated. 

1 

n 

3 

4 

E 

0 

7 


1 

Acrt*. ! 

Acrra. 

Anef. 

Acres. 



Kappur . 

t,!3c,ais 

33.313 

S3.-IS7 

13,231 

3 


Wanllii . 

Mr.OTT 

E,CG3 

S.KS 

7 

««• 

... 


-In tho truo black soil area thcro is practically uo 
irrigatbn. Tho crops of cotton and jwer sulfcr more 
often from nn excess of moistiiro in tho rctontivo 
black soil than from any lack of it. Irrigation will, 
in my opinion, have little agricultural value, and I 
do not think that Govonimcnt should extend it in 
this tract. 


33. Tho Nerbudda valley is nnolhor black soil tract, 
Ti.(.NcrbaddaT..ncr. which tliero is practically 

no irrigation. It is princi- 
pally n rail country, tho' principal crops being wheat 
and gram. Tho averngo ngncullurnl statistics for tho 
years 1890-91 to 1891-95 nro as follows : — 


DUlrfcti. 

Cro|>prd 

area* 

Arcanrdcr 
yhcat and Ur 
rnUlarc:, 

' Toffll arcs 
j Inigntcd. 

1 

2 - 

3 

1 * 


Acres. 

Acres. 

Acres. 

‘Jubbulporo . , 

•1.071,103 

-146,381 

2,C31 

Narsinghinir . 

G20,892 

231,375 

2,323 

Hosbangabad 

1,050,155 

j 032,013 

3,022 


Tho amount of irrigation is infinitesimal, and is con- 
fined for tho most part to small garden plots. There 
aro practically no tanks, tho irrigation boing inado 
from wells. ^ This is s'trong ovidoneo against tho ad- 
vantage of _ irrigation in this black soil area, for thoro 
dro somo sites in which tanks could advantageously bo 
constructed, whilst irrigation could also bo carried on 
from somo of 'tho streams. In tho eastorn portion of 
the valley many of tho fields aro embanked with 
substantial banks, which liold up tho water, during 
,tho rains. In these a first crop’ of rloo is often taken ; 
but irrigation is not required for it. This system of 
field- embankments is a substitute for irrigation, 
generally ensuring a moist field for tho sowing of 
.wheat. In the western portion of the valley tho 
fields are not embanked, and a single crop is raised 
in the winter. Thcro is a sharp division betwoon tho 
tract in which black soil fields aro embanked and those 
.in which thoy are not embanked. This diiferenco of 
practice is marked by a difference in the consistency of 
tho soil, the embanked areas having a soil of stiff 
clayey consistency, whilst the unembanked areas have 


a moro friablo soil. It is, thorofore, a question for 
decision whothor ombankmonts can piofitably bo ex- 
tended ' to tho latter areas. Existing agricultural v 
practice w’ould seem to givo a negative reply; but. on 
tho other hand, it is oonfidontly nssci'ted by others 
that tho difforonco of soil con^stency is the -bonse-' 
quonco and not tho cause of ombanking. This is a 
question which tho Agricultural Department should 
Set itself to solve, and if it is found that field embank- 
inonis can profitably be extended, land improvement 
loons should bo freely given for this purpose. Apart 
from this system Of quasi-irrigation, I do not thi.nk 
that efforts should bo made to extend irrigation in 
the true black soil areas. Wells are impracticable, 
because ‘tho water is found at vory great depth, and 
only palcha wells built at great oxpouse will stand. 
In ordinary years tho black soil retains sufficient 
moistiiro to grow mbt crops without any need for 
'Irrigation. In years when tho cold-weather rain is 
sufficient, thcro is n_ strong opinion nmongrt the culti- 
vators that irrigation docs moro harm than good by 
inducing rust. Too much weight should not bo given 
to tho exporionco of tho post foyr yoars when the rain- 
fall ha's been deficient, for in earlier periods more 
damage has been done by excessive moisture than by 
cxccssir’o drought. And it is impossible now to justify 
irrigation on any permanent oliango in the climate 
of this part. Moreover, n vciy much larger quantity 
of water is required for irrigation in black ^1 thon 
in red soil. Irrigation without manure is not very 
profitable, and tho Norbuddni valley cultivator has 
not os yet learned to iiso manure. Tho standard 
outturns average GOO lbs. for unirrigated and 

1.000 lbs. for irrigated wheat ; but I presume 
that tho latter outturn is in manured fields. Over a 
series of years, irrigated wheat will undoubtedly givo 
large yields than unirrigated wheat; but tho diffor- 
cnco may not bo SO great ns that shown above. It 
is a very doubtful experiment to undertake irriga^- 
tion works in a tract where its' utility cannot bo justi- 
fied by exi.sting ngriciiltnrnl practice, and I would 
dopreento any Goveniment measures to this end in 
tho black soil of tho Nerbudda valley. But there aro 
some sandy stretches in the vnlloy. principally along 
tho banks of rivers, where irrigation can profitably 
be prnetisod and where thoro is already some well- 
irrignti'on. In these stretches water is found within 
a ronfoiinbb depth of 10 to 20 feet, and whore good 
irrigated crops of wheat and vcgotables can bo growu 
I would encourage tho construction of wells in such 
tracts by liberal land I'lnprovement loans. 

39. Tho Niinar district, aIthoug.li situated in the 
Nerbudda volley, has cxcep- 
Slmar. tional conditions which oi- 

Iforentiato it from the dis- 
tricts higher up tho vnlloy. It has tho lightest rain- 
fall in tho provinces, and in consequence the charac- 
ter of tho cultivation changes, cotton and juari, being 
the most important crops. The ordinary hharif cul- 
tivation is all dry, but alongside it is carried on a 
small amount of well-irrigated cultivation of wheat 
and garden crops. Ifcll-irrigation is applied to some 

13.000 acres, or about 2 per cent, of the cultivated 
area. This is most common in the centre of the 
Khnndwa TnlisiT, whoro water is obtaihed at an aver.age 
depth of about 25 foot. I have novor heard that the 
water obtained is saline. Wells aro generally to bo 
sunk through some rock, tho cost varjnng from about 
Its. 60 for a haclicha well to Rs. 400 for a pakk-i well. 
A well will irrigate from 3 to 8 acres. The extra wqt- 
rato assessment imposed upon tho area irrigable from 
a well varies from ite. 1 to Ke. 1-13 on acre. 
Any extension of well-irrigation depends upon the 
character of tho soil, for even in adjoining villages 
water may bo found at a workable depth in one and 
at nn unworkable depth in the other. The supply 
of water is mostly from percolation. THo “mot” is 
the ordinary moans used for raising water, and it is 
difficult to improve upon it at the average depth of 
tho water. I am not in favour of the constndetion 
of wells by Government, for the people 'can them- 
selves construct thorn at loss cost. But I would give 
Govornmont assistance , in the shape of expert advice 
for tho selction of suitable sites, trial boring, and 
tho uso of boring tools particularly for hard rock 
which is beyond tho capacity of the cultivator. A small 
export establishment should be placed under tho Agri- 
oultural Department for employment on this duty. 
Thoir services should bo placed at the disposal of ciu- 
tivntors, no fee being oliarged when their efforts arc 
unsuccessful, but a small fee being paid for finding 
water at a workable depth. I w-suld freely grant loans 
for well construction, payment being spread over a 
considerable number of years, and almost a. total re- 
mission being, given in case of failure. ■! would also 
grant exemption from all enhanced assessment for a 

fixed period df years varying with the outlay. 


Mr.'F.G. 

Sly. 
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40. I reprodnse belovr soma ^tracts fn>m tbe Final 
. _ ... Settlement Eeporl dealing 
® £e‘H«=e^‘ -R-ith irrigation m the Nimar 
OSeer.Sifflsr. distal'ct. 

The irrigated area has increased hy 16 per cent, dnr- 
_ , . . „ ing the term of settlement. 

Char^gefairngaiiox increase in itself is 

satisfactory, hnt thon^ the irrigated area stood, at 
the last settlement, at only 3 per cent, of the cnlti- 
vated area^ it has failed to keep pace srith general 
cnltiration, and now stands at only 2 per cent. 

On the arerage there are less than 16 acres of ifxi- 
gat^d land to each village* In the two groups of old 
Nimar, which are now in the-HaJSud Tahsil, the aver- 
age is only half an acre; in the Bnrhanpnr Tahsel 
it is only 7i acres; hut in the Khandwa Tahril it rises 
to nearly 20 acres. It is the centre of the Khandwa 
Tahril which has the mo* irrigation; thns the averago 
irrigate area to each village is — 


In tho Khandwa group 
„ ,, Pandhana ,, 

„ „ Gokalgaon „ 

„ „ Bamr 


4S acresr 
30 „ 

23 „ 

21 

• 


Tbtee mettods of irr^tios^ 


Irrigation is carried on— 
U) nsnally from wells, 

(2) occasionally from chan- 
nels, 

(3) exceptionally from 

iai^. 

Gradual silting-np has been the chief change dating 
the term of settlement in the 

Taab. very few tanks from which 

irrigation is carried on. The 
Lachhora lake at the north-w^t comer of the ^ 
tricb is tho only important irrigation tank. In the 
famine of 1846 numerous small tan^ were constmcted, 
but owing, presnmahly, to fanlfs in the tiap-rock on 
which they rc 3 ted.the tanks hold little or no watw. 
A few in the Kanapur-Beria Pargana near toe 
Lachhora lake retain water, but they serve rather' w 
watering cattle than for irrigation, and are Steadily 
silting np. The whole area irrigated from tanks is 
less toan 500 acres. 

* * * t . 

In tho centra of the Khandn-a Tahsil irrigation hy 
channels is net uncommon. 
Jrn^iiUaij tbartTfls. A dam of palm tranks and 
mad bolds np the stream, 
and an earthen channel lea^ water into the fel^ 
which are to he irrigate. The holders of field 

combine to set np the dam and repair the channel 

yearly. , , , * 

Irrigation from wells is incrcasi^. TJnfaoed (kMh- 
eha) wells cost omy ^ont 
IrigstlOTfroa Treat Es. 60 and last in the nara 

soil for a number or years 
before 'the crumbling of toe rock makes it neces^^ 
to face them at* a cost which, for ordinary go<^ fac- 
ing, mns np to Bs, 300. 

In 1896 there were ahont five thousand wells in toe 
district— 643 cut in toe rock, 2,231 , dug in toe soil 
and lined trito brick, and 2,103 merely hacTieh'tjjMl 
of toe whole number only iwo-toirds are in actum 
nse for irrigation. Of the rest, some are falling into 
drsusc, because toe sides have caved in; some are 
simply used for drinking; and some are held in reserve 
to supplement the ordinary supply. 

• * * * . 

Tho first step towards encouraging irrigation is to 
avoid discouraging it hy the 

Ic Bioircrat ef {rriasiiw. imposition of heavy uatw- 

rates. It is hardly possible 
to consider the water-rates taken at the settlement 
es heavy. 

The next step is to detemrino for what crops more 
water is wanted. Kimar has an excellent system of 
hharif cultivation, which detadedly ought _not to be 
deserted for rabi cnltivation. But it is dearahle that 
a cnltivaior should he able to supplement a deficient 
monsoon hv one timely watering of hfe hharif _crops; 
and a water-supply is ireed^, which shall ordinan^ 
serve for that comer of the holding on which valuahlc 
rotf or garden crops are grown, bet shall also he 
zuiiicient in times or drought to save the hTiarif. 

The third step is to take the line of least resistance 
by encouraging that form of irrigation to which the 
people are accustomed. 


For this reason preference shonld he given to wells. 

AimUiacI'rtm. ^®r® ^7 the ffa^ 

•X r X 1 r X, ^ of the Satpuras, practicable 
sites JOT tnnks of tho I/achhora typo, hut considoral^Io 
difncnltxcs vould ooemr in introdudng and regnlatiaz 
the water-supply among cultivators unused to the 
system. Tho one advantage which reservoirs, if good 
would have over wells, is that they would not fail 
in diy years; but good reservoirs are expensive and 
apt to pay no intore*. The Lachhora tank pays in- 
terest hut on toe cost of repairs only. 

As a means of irrigation, channels are inferior to 
wells, because in a diy year water fails sooner in the 
*reamg than in the wells, and chmmel irrigation has 
inherent d^cnlties of organization from which well 
irrigation is free. It must not he inferred from the 
apparent ease, with which existing channel irrigarion 
is distributed, that Gkivemment would find it easy to 
organize ^ fresh channel irrigarion. The friction in 
the existing schemes is inandible, bccanse toe schemes 
are so smsiQ, being village concerns, inde^ almost 
family concerns. Aiiy new scheme mnet he wotoed 
out spontaneously, and Government can do 'little 
towards devising or facilitating it. It is true tb^ 
Government did bniid two masonry dams on the river 
Abna : but snch reservoirs silt m in time, and tho 
observation and repair of isolated works of this kind 
is difiicnlt. I^ells, therefore, are the most practicable 
rnenns of extending irrigation. 

They are not universally practicable; for instance, 
in the two adjoining vil- 
DiEcoJJmt. lages of Gnnjli and Ghosli, 

in the north-west of the E-handwa Tahsil, Gnnjli has 
snhstaniial irrigarion and Ghosli has none; the reasen ' 
alleged is that the black rock fonnd in Ghotii defii^ 
blasting. 

Another drawback is that in diy years wells are 

^ greater 

. ■ depth would often bring a 

snmcicnt supply of water. Government can facilitate • 
well-toiking not only by easy loans but by intirodnee- 
ipg implored method of rock blasting. The deepen- 
ing of wells shonld be enoenraged, and it may be fonnd 
possible for Government, in the Public TVoiks Peparfc- 
ment, to improve, by training or by example^ the 
priimtive methods of toe men who now wander about 
rinking wdls. Either Government employes, work- ' 
ing at cost price for individnal cvltirators, oomdsink 
difficult wells by dynamite or other approved method 
and so create a demand for better work which the 
ordinary well-sinkers would have to meet, or some tor- 
dinary well-sinkers could he trained in unproved me- 
thods at Government expense. 

There was at the time of re«ttlement a distinct 
movement for sinking ■wells; the dry seasons and pps- ^ 
sibly the etoortations of the district and sxittlemtot 
staffs had fostered the movement- At present the 
water-supply in most ■wdls is barely sufficient in dry 
years for-the robt «r garden crops which it nsnally 
waters, and the knowledge that all the water will ho 
needed for ordinary purposes prevents toe rayatsfrom 
giving special waterings to their drooping hharif 
crops. Therefore deener wells are needed in addi- 
tion to new wells. The Chief Commissioner has al- 
ready (in paragraph 7 of Eesolntion No. 389- dated 
the 23rd January 1897, on the Kbandrra Tahsil Beport) 
accepted toe principle that toe. conversion of IvicKcha 
(online^ wdls into pahha (lined) wells may he accept- 
ed as an improvement involving toe nsnal exemption 
from enhancement of water-rate, and the sanadt is- 
surf for snch oonversions were pcmnlar. It is worth 
conrideration whether sahstantiaT- expenditure on 
deepening a well shonld not receive, aa a^ matter of 
ccurse. a certificate declaring any additional area 
thenceforward irrigeted as exempt for the nsnal time. 

41. The character of toe soil varies largely in the 
c-x-..., Satpura! plateau/ tracts. 

„{pi, being found both of sand- 

.rirone fonnation ^and of trap. There is a certain 
amount of irrigation from wells, which is more ccanmon 
in the sandy than in toe black soil, hnt it is insigni- 
ficant. Taribs are very uncommon. Tlie average 
irrigated area is about 9,000 acres in BeM and abor^ 
8,000 acres in Chhindwara. The principal crops irri- 
gated are rice, sugarcane, and garden • crops. TTells 
can readily be sunk over most of toe plateau, 'the 
depth of water being usually 30 to SO feet from the 
surface. Wells are fairly numerous, many having 
been sunk in old times for opium and sugarcane culti- 
vation. With the stopping of opium cdltivation jMd 
the de^diue of sugarcane, toe importance^of well-irri- 
gation is not now so fully recognized as it was yeai* ' 
ago. In Betul wells are common both in toe sand- 
stone and trap country. With a normal rainfall no 
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irrigation is necessary for robi' crops.; .but if tlio 
Vinter rains fail, a watering or two mucb improves 
the yield. In the cose of .wheat thero is a risk of' rust, 
and in the case of pulses of frost and cold mist, the 
damage from wliich is increased by irrigation. There 
is probably much scope for the extension of welHrri- 
gation in the plateau district^, which the people may 
resort to more freely if the seasons continue unfavour- 
able, I u’ould encoura.'o it by the' same inetbods 
suggested for'Nimar. The standard outturns of the 
Ectul district are 620 lbs. for unirrigated unmanured 
wheat and 1,000 lbs. for irrigated manured wheat. 

42. I reproduce some extracts from the Final Settle- 
. Opinioa ot Sclilctncnl Omco?. ment Eeport of the Betul 
Bctui. district which gives the opi- 

nion of Mr. B. P. Standon, I.C.S., C.I.E., on irri- 
gation in that district*. — ' 

- ' With a normal rainfall no irrigation is necessary ; 
but if the winter rains fail, a couple of waterings urill 

Irtigattaa ot rod/ crops. Vastly improve the orop, wiU 

in fact make nil the differ- 
,enco between a bumper and a poor crop. No wells are 
sunk oxclusively_ for the irrigation of mbi crops, and 
there aro no irrigation tanks, but sufScient ^/ater for 
6 or 6 acres of rabi land can sometimes bo spared from 
tbo sugarcane, well, and there are in a good many 
villages small streams which can be temporarily da di- 
med and utilized for this purpose. There are also 
numbers of wells which wore originally sunk for sugar- 
cane cultivation, but have been abandoned because a 
sufficient supply of water was not found, and many of 
these hold enough water to irrigate a good many acres- 
of rabi. The land record returns for the year 1896-97» 
in which the rains ceased in August, show only fi,616 
acres of rabi crop's irrigated, and the average area is 
only about 4,000 acres. The irrigation of rabi land 
occupies a few days only, and is often effected after 
the patwari has completed his annual field to field 
inspection, and it is probable that some irrigation does 
not appear in the village papers; but from what T 
have myself seen during village inspection, I should 
say that a large area of rabi crop, which could he con- 
veniently watered, is left dry even in those years in 
which the event shows that irrigation would have been 
most beneficial. 

In the case of land lying under wells, whioH" are 
used for sugarcane cultivation, this is no doubt often 
duo to want of bollocks, 
since the watering of a good 
sized cane garden needs all 
the labour of four bullocks; 
moreover, if tbo rains have 
been short, the cultivator may be unwilling to risk 
the depletion of his water-supply below the minimum 
required for his cane land, Tueu again, if tbo well bo 
a deserted 'one, not used for sugarcane, it would gene- 
rally be necessary for the cultivator to spend Rs. 15 or 
Rs. 20 on the leather bucket and rope and the staging 
and wheel on which it hangs. The use of stream Water 
involves little or no expenditure, but it is not so muoh 
resorted to as it might be. The principal reason is, 
I think, that there is .nln'ays a great risk in the case 
of gram, masur and tinara, and in the caso of wheat 
a smitller risk, but still a real rilts, that irrigation 
may do more harm than good. The risk in the case of 
the pulses lies in the frequency of frost and cold mists 
iknown as tihoin), of which tlie injurious effect is 
heightened by the presence of much moisture in the 
toil, and wliich are always most liable to occur in 
Valley bottoms. More frequently than not the pulses 
are damaged to some extent in one tract or another 
from these cold mists, and wheat often suffers in a less 
degree. In the cose of wheat a further risk lies in 
the possibility that heavy ivinter rains may fall after 
the crop bos been watered, and the excess of moisture 
may result- in a kind of black rust known as “kani.” 
I have seen an otherwise splendid crop rained in this 
way. -But the disease -is not often seen. - - 


In some villages of the Hultai' Tahsil lying on the 
central trap -plateau the 
- • . subsoil water is very near 

Sagatesae wolla. surface, and thero are 

wells in which the hot- 
weather level of the water is not more than 8 or 10 
feet below the surface. Bnt the average hot-weather 
leirel of well-water in that part of the district is about 
20 to 30 feet.. Elsewhere the water is generally deep- 
er, and wells, of 50 to 60 feet art not -uncommoa. In 
the deep black soil of the 54 open 'villages round Betul 
and the few villages lying in the basins of excellent 
land round -AtnOr and' Bhaisdehi- in the south of -Uie 
Betiil tahsil, its well as in the sandy villages on the 
Vol. lY. 


Itcuona \rliy mei at rail crops; 
litigated is small. 


north hank of the Be), the depth of the ‘soft soil makes Mr., 'E. 0 
'it neoessavy.to shore the well tube with brick. But Sly, 
in that part of the district where ‘sugarcane is most ■ r* 
largely grown, namely, the undulating trap plateau, 
the formation is such that durable wells can he made 
without the use. of brick and lime. The sugarcane 
gardens are found in valleys, mjany of which are very 
narrow. Tho soil in the centre is fairly deep, hut 
it becomes continually shallower as it approaches the 
hills on each side. As a rule there is n^ more than 
8 or 9 feet of soil in the deepest parts, and at the foot 
of the surrounding slopes the bed rock or tnuram is 
scarcely covered. 'In such land it is usual to shore 
with unshaped stones from tho hill side only so much 
of the sh.aft ns passes thxpugh the black soil on the 
surface. The underlying muram-ot rock lequires no 
support. The length of time lor which a well of this 
kind will last 'depends principally on the nature ot 
this substratum, known locally as “nio.” A pro.ieot- 
mg ledge of the viuram or rock is left in the shaft at 
the point where the block soil meets it, and the stones 
which support tho walls of the upper part of the well 
tube rert thereon. If the material he not hard 
enough, the constant dripping of the water, from the 
“mot” wears ft away, and in 4 or 5 years the culti- 
vator has to spend a few rupees in strengthening tho 
threatened portion of the wall. In some wells the 
underlying rock is so hard that tho wells require no 
attention for many years. 'Wells are now very rarely 
shored with timber,- though judging from Mr. Barn- 
say’s report such wells were common at settlement. 

The cost of digging a well depends on so many contin- 
gencies that it is difficult to estimate an average, hut 
the maximum and minimum expenditure which i's in- 
curred in wells of the different classes and the circum- 
s;tonces wliich affept tho cost may be stated. A dur- 
able bricked well in soft deep soil cannot he made for 
less than Ks. itO; and if tlie water be very deep and 
the shaft fall in once or twice before it can he support- 
ed with its brick tubings, the expenditure may 
amount to Bg. 400 or Bs. 600. The stoneshored wells 
of the Multai Tahsil can he made for Bs. 15 or Bs. 20 if 
the water he not more than 12 or 16 feet below the sur- 
face, and the underlying rook or muram, be not exces- 
sively hard. I think the most expensive of these wells 
never co'sta more than Rs. 200. The pierce moderately 
hard rock the cultivators light a fire of cow-dung cakes 
on tho rook, and when it is ve^ hot, pour water on" it, 
so that it cracks in nil directions ana is then broken 
Up with crowbars. If it ivill not yield ■to this treat- 
ment, it is blasted with gunpowder. The earth and 
debris removed from the shaft is used to form an in- 
clined plane called “dh»o” on which the hiillocks 
walk. This serves a double purpose. It lightens the 
labour of the cattle and enables the cultivator to raise 
the water to a level much higher than the mouth of 
the well, thu's enabling him to irriga'te a larger area. 

Sometimes, if it is desired to irrigate land lying at a 
considerably higher level than the well, the cultivator 
makes a hole (known as bhvrha) at the Tiighest. level to 
which he can carry Water from the well, and he fills 
tho bhvrJta from the well, and then with help of 
another "dhao" raises the water to a level several 
feet higher than the mouth of tho bhur'ka. By this 
duplex arrangement the water is sometimes raised as 
much as 20 feet above the level of the mouth of the 
well. Some more remarks on the suhiect of sngarcano 
wells will be found in Part TI of this report in the 
paragraphs regardino; the exemption of improvements 
from assessments. Experiments show that one man 
w'orking 'with two pairs of bullocks one “ mot ” or 
leather bucket can raise about 66 Ions of water in a 
working day of 10 hours from a well 30 to 3-5 feet deep, 

43. Next I reproduce the remarks made in his Final 
. Settlement Report hy Mr. 

Scltlcir.eiit \roatsomorie on irr'gation in 
Offloer, Chlanaaars. Chhindwara distriot':'- 

The only crops which are irrigated in the district 
are 'vegetables, spices, _ and 
Absence ol iirigatloD, BUgaroane. One exception — 
a very small _ exception — .to 
this rule is wheat, hut an irrigated wheat-field is as 
rare as a correct statement of siicai income. Fruit- 
trees also are watered, 

_It is natural that in the Chhindwara Tahsil irriga- 
tion should har® made little progress, for tho culti- 
vator who desired', a larger outturn simply took up 
more land from the cultivable waste. In the thickly 
populated- tracts below tho ghats, irrigation might 
be expected to make progress ; but the 'sy^item of culti- 
vation in which the cultivators of the Saushr .Tahsil 
are skilful does not include irrigation, and tlie low 
countryman who ■wishes for a larger outturn increases 
the care paid to cultivating his existing fiold^ if he 
cannot get fresh land. Further the a'mount of water 
tappetl by. a well is said to be less below tho ghats 
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Mr. F. 0. tlian it is abovo tlio f^liMs. Siicli irri(;ation ns oxi'sU ' 
iSijf* ' is carried on from 'n'olls, or in rare cases from \rnfcor- 
. holes (bhurictts) dupe at Iho foot of a ban/: ovorlmneinp; 
a stream. In cither enso tho water is lifted in a 
circular leather bag (mot) attnclmd by a ropo running 
over a pulley to tho yolco cf a pair of oxen, which lift 
tho watop-bng ns they paco down an inclined, run, and 
return backwards up tho slopo alien tho water lino 
boon discharged. Tho discharging channel wdrich 
receives tho water commences just at tho head of the 
inclined run, and leads the water off to one .side. Tho 
main ropo runs on a pulley, over a bar fixed about 
four foot abovo tho top of tho run ; an auxiliary ropo 
runs over a roller nxod at the beginning of tho din> 
charging channel and is fastened to tho mouth of a 
leather tube inserted at tho bottom of tho wafer bag. 
When tho bag is inacondfng, do.scciiding, or stationary 
in tho water, tho auxiliary ropo holds up ilio month 
of tho loathcr tube, so that no water can escape from 
tho bag ; but when tho bag is drawn right up to tho 
pulley, tho auxiliary ropo at a lower level guides the 
mouth of tho tube over tho roller into tlio disolinrg- 
ing channel and tho water is freo to rush out through 
tho tubo. 

Irrigation by a channel led from a dam on a stream 
or from a tank is so rare that it is not worth const* 
deration. 

In no assosimcnt group does tho irrigated area amount 
to more than 2 per cent, of tho total area. In tho 
Ciihindwara Talisil tho irrigated tract, starting at tlio 
west of tho Samaswara group, extends along the top 
of tho ghats through tho Ghnnd and Moklior groups; 
half-way along tho top of tho gh&ts it trends to tho 
north-west and covers the open yellow toil villages 
on tho west of tho Chhmdwarn group and the oast of 
the ITmroth group. In tho north-cast tahsil, round 
about Amarwiar.a Klias villng(\ there is a cluster of 
villages in which irrig.ation for sugarcane prevails. 
Below tho ghiits. in the Sau'snr Tahsil, tho best irrigat- 
ed tract is tho Pandhurna vallov, which includes tho 
small Chicholi group and tho centre of the Pandhurna 
group, and is, ns regards soil, not unlike tho irrigated 
tract above tho ghfite. In tho valley of tlio .Tam river 
also there is a group of villages in W'hioh irrigation is 
practised. 


Small ns is the irrigated area, it has actually do- 
crensed ainco tho lost notllomont. except in tho villages 
of tho yellow soil nro.-i west of Ulihttidwara town. Iho 
dooroaso is duo to the decay of sugarcane growing. 

44. In Juhhulpbrothe rice tracts are mostly ailnated 

OT. 1 » hi tho Aftiniara and tlis 

MiaMsSats. SoIiornTahsiTs. Iticoisgene- 

_ . rally grown on aandy soil. 

It IS jiraclieally all broadcasted and not irrig,atod. Jn 
Afandln rico is mostly gron-n in tho sandy villages to 
tho south, tho rico on rich black soil boing often 
mvnmpcd. There nro fow tanks, nlthongh tho forma- 
tion of tlib country docs not scorn iinsuitod to them. 
Tlio rico is practically all broadcast and iinirrigatod. 
The irrigated aro,a in Afandla lias never exceeded 1,200 - 
acres. tJndor such conditions tho outturn is naturally 
low, hoing 850 lbs. per acre fof each district, if irri- 
gation works are started in these tracts, it is evident 
that for some years the wator-rato must ho pitched very 
low indeed until ilio cultivators arc accustomed to 
irrigation and hotter methods of cultivation. I havo 
no Iniowlcdgo of these parts which would justify my 
expressing any opinion ns to the possibilities of cx’tcnd- 
Jng irrigation. 

45. Tlio ngricnltiiral conditions of these two districts 

SsnRor ..,>1 MO very similar. They ore 

. . both ossontmlly wheat-grow- 

ing tracts, wheat and its mixtures eovoring over 50 
per cent, of tho cropped area. The rabi ciops are 
•grown in black soil, regarding tho irrigation of which 
iny former remarks apply. For ten years prior to 
1892 tho rtthi crops suffered almost continuously from 
excessive rainfall. In Snugor rico is mostly grown 
in small plots round tho villages, which often bear a 
doiiblo crop. In Domoh rico is moro largely grown 
in sandy valleys amongst tho hills, whore there may 
ho scope for irrigation. In both districts it is nrao- 
tit-ally all hroadonst and nnirrignted. Tho cultiva- 
tion of Biigaroano has declined, hnt for reasons other 
than those connected trith irrigation. Irrigation is 
qiiito insignificant in both districts, tho nverago being 
about 7,000 acres in Sanger and 2,500 acres in Dnmoh. 
Tho standard outturns of rico are 000 llw. jn S.'iugor 
and 800 lbs. in Damoli. Tho who.at outturns aro 
COO 11)3. in Snugor and 500 lbs. in Dnmoh. It may bo 
possible that tlioro is scopo for tbo extension of well-' 
irrigation, but I havo no knowledge of tlio tract. 


(The President.) — ^I bare to tbnnfc you, Mr. Sly, 
ior tho very interesting and full memorandum that 
you have, submitted; it seems to ombraco almost 
every subjoeft that wo have to deal with. In pani- 
gr,apli 8 of your memorandum you my that " irriga- 
tion is not profitnhlo for black soil areas growing 
wheat, cotton and juar.” This, question lias arisen 
• wherever we have gone and it is a very important 
one. On page 19 of Ills noto on the Hoshnngabnd 
district, Mr. Harriot says; "Tho malguzars wore 
unaniinous in their opinion that wheat on black, 
cotton soil can he irrigntod with advantage every 
year if the water is judiciously applied.” Have you 
any remarks to offer on this opinion? — I know Ho- 
shoingabad very well. I may point out that the mal- 
guzars are of course an interested party; and if they 
can geft Government to construct works for them that 
will ho of use in years of drought, they may he pre- 
pared to express their belief in tho possihili^ of 
continuous irrigation on bank cotton soil. But look 
at their present pnaotico; there are 800,000 acres of 
wheat in the district, and they themselves have never 
irrigated more than 2,700 acres, and of that 2,700 I 
know from personal experience that a largo proportion 
is not dn the'hlock soil area, but in patches of sandy 
soil in the district; the nrtual amount of existing 
irrigation in Hoshangahad is quite infinitesimal. 

1. Q. Tliey might have irrigated more if tooy 
lik^P— Yes, if it is really as profitable as they -wish 
to make out, they should have done more. 

2. Q. Wore you hero during the famine? — Not in 

2896-97; I was in charge of the Feduetoiy States of 
these Provincffi} in 1899-1900. . , 

3. Q. During these dry seasons has the irrigated 
area of Hoshangahad increased P — ^It has increased 
.since the famine from SOD to 2,700 acres in Hoshang- 
abad. 

4. Q. When were those 800 acres irrigated P— In 
1895-96. 

, 6. Q. You say in paragraph 8 — "In considering this 
.most important and difficult question, there is one 
principle upon which I place the Neatest ampor- , 
tance. This is that no irrigation scheme should be' 
• .taken up in. a; tnact where .its utility oannjat be.juati- 


fied by existing agricultural practice in that tract 
or in a tract with similar^ conditions. I entirely 
endorse that ns .a general principle, but wo have to 
consider tho iiosribiljtiGS of protection ngiunst famine 
by means of irrigation P — Until tlio lost seven years 
there has hcon Very mncli greater dnmngo and moro 
famine in tlio hinok soil tracts hy reason of cxccssi-vo 
rainfall than hy reason of drought. 

6. Q. Could not that bo prevented by efficient drain- 
age P-— I think not, with any reasonablo prospect of 
success. 

Mr. Miiir-MacTtcnzic . — Is tbo crop of Hoshangahad 
principally robif — Almost wholly. Until the failures 
of the past five years it was principally wheat, but 
now they hnvo partly abandoned wheat for gram and 
liharif. 

The President . — If there had been a canal in . 
Hoshangahad. do you think the people 'W^inld have 
given up wheat P — ^I don’t think they would, 

Mr. Muir-Maeltenaie . — Would they take water in 
a famine year ? — Yes. 

The President. — ^But not in on ordinary year ?— I 
'think in this Brovince tho question of tho irrigation 
of black soil is very .largdy dependent not so much 
upon the surface soil as upon tho^snbsoil ; if there is 
a good porous subsoil stratum it is possible that the 
Boil may stand continuous irrigation. In Hdshang- 
abad the black soil is deep and rests on a bed of stiff 
radish play, which- is veiy impervious. ,I doubt if 
that would . stand continuous irrigation, although it 
is exceptionally well drained on .account of the un- 
evenness of the - country. 

7. .Q. The . Nprbudda' river now . carri« a large 
.volume of wdter to ‘the -sea’, and I shoffid liko to see it 
.utilized. Can no use ;be made -of .it ?— That is ®m 
.engineering question; through .HoahangaoM the 
.Nerbpdda runs between extreme^ .deep banks .and 
;hnB a very slight fall. 

8. Q. .It .probably wo.uld not bo nseftil in Hoshang- 
abad, .but -what ..about NimarP — -We have .the same 
condtons there, with p.orhops a more- rocky channel. • 

9. Q. You say in par^raph 12 ‘"most of the tanks 
and -other - sources of-rrigation -date from the E6U<ld ' 

' \ t J li, i 
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25. Q. (Mr. Muir-MacJtensic.) — Prom SlnLcinont B 
I gather that you only record ns nn irrigation {roil u 
well from whicli irrigation ivns dono during iho yenrP 
—Yes. 

26. Q. (The Prcsidenl.)— In pnrngrnphs 27 nnd 23 
you nlludc to tlio agricultural vniuo of irrigation in tlio 
Ohlinttisgnrli country, Mr. Higiuiin nnd I ii.avo clis- 
cussed this matter nnd U’O spoko of tho ndA'niitngcs of 
starting as barly os possible largo rosor\’oir8 j it seems 
there are some oscollontly •worked out projects in 
these Provinces. In. wlint part of tlio country do 
you think it would bo best tp start construction P 
in Wainganga or Olihattisgiirh P — ^'J’ho most important 
from A Government point of I’sew would bo Ohhattis- 
gnrli, boennso it is not such n fully irrigated tract; it 
cannot stand fiimine ns well ns tho AVaingnnga valley, 
and there are more important problems io solvo tlicro 
in connection with irrigation. There is one diilicult 
question regarding which 1 have expressed an opinion 
in .paragraph 26. -In Ghhnttisgnrh tho whole of tho 
rico at present grown is bro.'idcnst; wo linvp to Icnrn 
wliothor the reason is any inheront defect in tho soil 
or whether it is purely nnd simply a question of tho 
supply of water nnd onorgj* on tho part of tho culti- 
vators. There is ono broad fnct brought out by Mr, 
Puller, which shows that tho whole of the trnnspfiintcd 
rice country in tho Central Provinces is soil of ciystnl- 
lino formation nnd tho wholo of tho brendensted 
is sand-stone soil. Whether this accounts for the dif- 
ference of practice has yet to bo proved. 

27. Q. Do you know any particular projects in 
Ihhnttisgarli to which you- would give prominonco? — 
^o, 1 hnvo not scon any of tho projects. 

28. Q. Would tho -Bnratek project bo a good •work 
n your opinion ?-i-l don’t know tho country at all well, 
)ut 1 bolievo tho black soil is upon a bed of Intorito 
vhich is extremely porous; there seems no primd faeic 
■eason why irrigation should not bo successful. 

20. Q. It seems from tho technical side to present 
jreat advantages? — ^It is on tho border lino of rico 
iultivation ; it is possible if irrigation wns given thoro, 
hat the rice cultivation of Bhnndara would extend fig 
imits into that country. 

30. Q. Supposing Govornmont crcnlod a now roscr- 
roir or tank and oTiargcd simply a wator-mto per acre 
o every person who took water, 1 suppose there 
irould be no question about their right to do that? — 

! think not. 

31. Q. It might probably be easy to nrraiigo with 
nalguznrs or owners of .small tanks to supply water to 
heir tanks at a certain rate? — Yes. Under Mr. 
Harriott's scheme, in which ho propose to form Gov- 
‘rnmeiit works to i>ll small tanks, there will bo some 
lifBculty in deciding how Geremmcnt is to obtoin 
layment for tire water that is given to tho tanks; the 
miy way in which Govornmont c.an recoup itself 
For the expense is by fixing a lump rate of so many 
rupees for filling tlic tank and leaving the distribu- 
tion and management 'co the owner of tho tank. 

32. Q. And leaving it to the option of tho owner of 
the tank to buy tho water or not?— Yes. 

33. Q. You say at the end of paragraph 30 : "It 
irould seem that in Cbhattisgarh a wntor-rate of Be. 1 
per acre may safely be estimated at the conimeu cement 
which may be raised to Bs. 1-8-0 and then to Bs. 2.” 
We have discussed elsewhere the expediency of start- 
ing with low water-rates, and I think the feeling has 
been to fix full rates at once and make remis’sions for 
a certain number of years; would you agree to that? 
— ^I should like to know i.%.'ii;hcr your question applies 
to water-rates at so much per acio or to a fixed ralo 
year after year in addition to the assessment. 

34. Q. The question arose cliiefly in connection 'ivitli 
water-rates in Northern India. That rate, I under- 
stand, would be optional ; that is, it iS only charged if 
the cultivator takes water?— Here I propose to have a 
fixed rate —a wet rate assessment which the cultiviotor 
would have to” pay, whether he •took water or not. 

Mr. Mv,ir-Mackenzie. — You don’t think there would 
be any difficulty in recovering water-rates under the 
existing law? — ^No; please see paragraph 30 of my 
memorandum. ‘ 

The 'President. — You say in paragraph 34 that the 
cultivation of sugarcano has decreased; is that 
generally the case?— Yes, throughout the Province. 

36. Q. Why is that; it is a very valuable crop? — 
There' are many reasons; the Province is being opened 
up by railways and there is 'the competition of im- 
ported gur from the North-Western Provinces and 
elsewhere, where it is made cheaper than in these Pro- 
vinces. Then sugarcane cultivation is expensi've and 


can only bo taken up by n siibslniilinl man ; perhaps 
tho fniiiino may. hnvo modo it unpopular on ilmt 
nccount, Cnno rcqniros niso n good deal of wood and 
other forest mntcrinl for fencing, oto., which perhaps 
pcopio don’t got ns olicnply ns they did in tho old 
days, 

36. Q. You nllndo in pnrngrnph 38 to the Ncrbudd.n 
viillc-y; this is n tract, that suffered terribly in the 
fniiiiiio? — ^It sti/Torod very scvoroly, but not m severely 
ns other parts; Ho.s1iiiiignbnd hns-nn extremely bad 
record. 

37. Q. The conclusion you hnvo come to is that, ns 
fnr ns irrigation is concerned, nothing can bo dono 
thoro to help tho sUnntion?— 1 would not express 
myself so decidedly; irrigation in that tract should nt 
presont ho coniined, if it is started, to cxporimontnl 
monslircs— to sco if tho noil is suitable nnd whptlior 
it will tnko water continuously. 

38. Q. Tliorc is anolbor point oh whirh I don’t 
think wo linvo got anything like sntisfnctoiy informn- 
tion; that is wlicthcr tho lio of the country npuld 
ndinit of irrigation ?— It is n rolling country nn'd tho 
rivers nro very doop. 

SO. Q. Mr. Harriott's map shows n certain amount 
of rico cultivation nboro lloshnngahnd ? — ^Yes: along 
tho bank of tlio Tnwa rivor, thoro is somo inforior 
brr.ndcnstod rico cultivation; it is merely a catch 
crop. 

40. Q. In paragraph 30, referring to the Nimar 
district, you say — "I nm'not in favour of tho epn- 
structioii of wolls by Goi’crnment, for ‘ilic people ran 
themselves construct them at less cost; hut I would 
give Government . nssistonco in tho slinpo of export 
ndvlcc for the selection of unsuitable sites, trial bor- 
ing, and the tiso of boring tools." Is tlicro much 
scope for thp extension of ivcll-irrigntion tlirougliont 
tho Province generally?— I don’t 'think so, but there 
nro somo tracts in tho Promneo whom prhnd facie it 
scorns that woll-irrigntion might profitably be carried 
on to n much larger extent than it is nt present. 
Nimnr is perhaps the most hopeful of the lot. 

41. Q. Do the people lake kindly to wells? — In 
Nimar they do. In tho Nimar district thoro arc 
14,000 acres of wcll-irrigntcd land, which is much 
more than in nny other pnrl of tho province; out of n 
total of 24,000 acres under wlioat, 10,000 acres are 
irrigntod trom wells. 

Mr. Mxtir-Mackenzie . — ^Not in black soil? — Yes, it 
is almost entirely black soil in the Nimar district, 
but not -rich block soil 

Mr. Craddock . — ^Is it not tho case that in Nimnr 
black soil will not produce wheat ivithout irrigation? 

— ^Yos, almost witiroly. 

42. Q. (The President.)— li the Deputy Commis- 
sioiior of Nimnr was authorised to give freely iakavi 
grants, would thoro bs a rush for them? — ^I think so 
and n considorablo cxteiisibn rof wells; iii Nimar the' 
ciiltiva'tors nro men of good menus and of ^stinctly 
good dinractor who would bo prepared to improve 
their lands nnd who would have the energy to take 
advantage of wells if they were made. 

43. Q. We liave been met by the difficulty that the 
tfiistrict officers have not tho timo to attend to giving 

• oidvonces, nnd it lias been recommended that there 
hnould be a special establishment for tlie purpose. 
tJjWould you advocate that? — In cases whore -thefe 
" seems a probability of a largo number of applications 
being received, I think it would be worth while to put 
on officer on special duty to enconrngo thorn and to 
deal with applications cm tho spot so ns to ^et rid ' 
of a considerable amount of delay which does occur, 
our present stag having to do the work in addition 
to their own duties. 

44. Q. All things considered, 'from -your knoTvledge 
of these Provinces, what measures dc you think should 
he taken to protect them from another famine?— •, 
Extension of irrigation, more particularly 'in the rice 
tracts, both by Government construction of large - 
works and by the encouragement of the construction 
of small irarks by the people themselves. ' 

45. Q. 'Wliat is required for the black .cotton scil 
tracts ? Could anything be dono there ? They suffered 
less from famine than the rest of tho tracts per- 
haps. In Nagpur and Wardha I' very much doubt 
whether irrigation is possible nnd I don't thi nk 
there is any otlier alternative tliat can be saiggestoi; 
in the northern part of the Province the question of , 
irrigation is perhaps more an .open one, but -even 

, putting that aside 'there is tho possibiUty of extending • 
the system of bunding wheat fields. - That is , a yues- 
. tion on which it is difficult to give a definite answer 
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1)\U tlicro is llio brond fad tli.at at present tlio system 
of bunding wheat fields exists in tbreo or four soparato 
parts of the Province; it is marked out by well-defined 
limits, .inside wbicb you will find the majority of the 
lields bunded and outside none; s'liy the sydem is not 
universal it is diflicult to .say, Mr. ll.irriott saj'S it 
lias extended in tlie Saugor district and also in Hosli- 
angabad; iny own belief b.ised on my exporienco about 
six years ago and on wlmt I have board from Ibo 
people since, is that the amount of bunding Ilpsb- 
nngabad is practically nothing, 1 think you niignt 
count the number of bunded fields on the fingers of'bptli 
Jiaiid«. Wietber it is possible to extend it profitably 
it is dilliciilt to decide. Past pr.actice would seem 
(o say no. There is a distinct dilforenco in the soils 
in the areas where bumf* exist and wlierc_ lliey doii I 
exist; in the bunded lields the soil is distinctly more 
tenacious and of a more sticky nature, niid lioltls well 
in bunds; in the unbunded parts the soil is friable 
and the bunds won’t stand. AiiialgiiKnr in .Nagpur 
tried it outside llie bunded nrea, luit failed .{is (no 
bund would not stand. Mr. Harriott thinks that 
where bunding is profit. ibly carried out, it would bo 
profitable to liavo irrigation, I am not .sure that this 
IS n sound conclusion, lor bunding is very in'’*'e 
tli.an irrigation; it amounts to Hooding the field prac- 
tically (hrongli the whole of the rains; it tliereforo 
iargeiv aids the di.sintogration of the soil and iiicroa'os 
fcrtilitv williont ploiigliing; it doe» away with (be ne- 
cc.s'sit v'for all inon-oon prci»ar.nl ion of the land ; il hills 
the wwds .and the land in ready for llie crop williout 
any previous preparation at i.ll; the field gets all tiio 
nitrogen brought down b.v the raiiitall. The only con- 
clusion in favour of irrigation Hint you can draw 
from the analogy of (be bunded .system is that it is an 
advantage to li.ave a wet seed bed in October to put 
rotir wlioat in. In bnndeil field.s there is more lia- 
bility to nirt in damp years tlian in uiibniidotl lields. 

•JC. Q, As regarJs wells, would you advocate tlieir 
cxten.sion ? — Wells in tbe Xerbiidda talley exw-pt in 
Nimar are very deep; the soil is sdcU that the well 
iniist be made t-nhha at considerable cost, j am not 
very sanguine that llicre will be niticli exten.sioii in 
that tract- 

dr. <?. What about l?augor and Damoli?— I know 
TCiy little about those parts. 

•IS. Q. (Mr. //I'v/.om.)— You say in paragraph 13— 
"The terms might bo wade more libor.il lor jorge 
works." Is there any dillicnlly in tlie c;r«e of fairly 
large works in obtaining the consent of all the persons 
concerned, supposing (be work was for more (ban 
one village?— Yes. lor large works (bat e.vtend over 
more tlian one %*illage, ft v.'ould be difficult to get them 
to combriie. 

49. Q. Do you lliiiik tb.st any kind of legislation 
il iiocos«aiv or desinble to overcome (bat i<ill.ciilty? 
~1 would 'jegi.sl.ate to permit tlie nwjuisition of kmd 
bv private persons for tli? canstnictioii of i.n irrigation 
w’ork that was approi-cd by Government. 

50. O* Would that be a .special Act or would it lie 
an nnicndment of the present Act?— ;It would either 
be an aniendincnt of Iho Land Acijiii.sition Act or n 
rlatiso in nny .special Irrigation Art Hint might bo 
p.asicd for this J’rovinee. 

51. Q. J suppose there would bo some charges for 
(bo use of wn’cer to cui’er iiininteaanco .and n’jiairs, 
etc.? — I don’t think it w'oiikl bo advisable for Gov- 
ernment to legislate to enforce payment to owners of 
private works of water-rates; nt present it is inamiged 
bv the owner of a lank in nccordiinco with s'illage 
lu.stoni, wbicb be is obliged to respect; Tbero arc 
not many complaints about dilTicultics in regard to 
iiinnagoment. 

52. Q. Then it is only iiece.ssary to lake power for 
Acquiring lancIP—Yos; for tlio construction of Innks 
and for water clmnncls wliicli it would be iicccssaiy 
to make. 

03. Q. I suppose It would only bo necessary to ao- 
tjiiirc the right to oeyip.v these lands niid not expro- 
private the oinicrs. ITiulcr tbp Land Acquisition Act 
s-oii have to transfer tbe title? — Perhaps the people 
niigbt like it better if you ac-iiiiro onI.v tbe right of 
occupancy. 

6i. Q, In the Punjab when land is taken up for a 
w-aler-courso merely the right-of-way is acquired 
tbroiigb the land, for wbicb compensation is paid. 
If the ■water-course is not used for 3 years tbe right 
lapses and the' land revorts to tlio owner?— I tliink 
that arrangement would bo quite suffioiont in this 
Province. 

65. Q. With roforonco to tlio proposals in paragraph 
13, to giro exemption for a scries of years fiom incrcasq 
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of revenue, what icill linppen if works arc not kept in Mr. F. 0 
nil efficient state of repair? —Tlioro should bo a con- Sly. ■ 

ditioii attaebing to tlio e.xomption that if a work fails, 

owing to want of repair <ir any other reason, oxemp- 
tioii shall immcdtnlcly cease. 

50. Q. It seems to mo that in these parts when 
you Imvc a succession of good years, these mc.ins of 
irrig.aiion nro apt to fall I'lito disuso?-;-! don’t tliinic 
that is tlio case. I bavo never known a case irbere 
a tank lins been allou'cd to go into disrepair, bccaus? 
it is not used for tmrnoses of irrigation in good years ; 
if ft has gone out of repr.ir it is oning to its not 
being useful, or it lias failed iq the object for wliich 
it was m.adc or perhaps tlio onmer has become im- 
poverished and unable to meet tli.e largo expense re- 
quired for keeping it up. As n matter of fact, most 
tnnln in these j’rovinecs nro used every year for irri- 
gation to the fullest e.xtent possible. The fliicfaia- 
tions shown in the .‘•-tatistics aro duo not wliolly to 
nclun] fluctuation in the areas irrigated, but to our 
inettiod of records in the inntter of percolation. 

67. Q. Wliat is the limit for which you may expect 
private owners to ni.vko tniilss; would they work iiii 
to 5U0 ncrcs? — J’roL!iul.v 5l'U is an outside limit. 

53. Q. For aiiytlung beyond that it would bo good 
for Government to iimkc tho tnnk? — Yes, particularly 
if the area cxtcMided on-r inure tlinii one rili.igc. 

'J'liero arc very few places in this Provuico in wliicii it 
would be iiossible to iiiiiko a new tank that would 
irrigato 5O0 acres in nny single man's property." 

5U. Q. *Jlie ditliciiltics you refer to m paragraph 
Iff J suppose would be almost entirclj' met by the Jcgis- 
works that are capable ei being cuiisirucied by tlio 
iniion you have just roicrred tor— Yci, tor irrigation 
peoplo and ,‘tre more nr less contined to the property 
ui a single owner; but tiint would not meet the case 
of largo irrigation tanks, wbieh Goveiuincnt must 
step ill and make. 

(JO. In paragraph 30 you say — I know of no legal 
liowcr wbicb the Central J’rovaices possossoi tor 
imposing a wntor-r.ite wuliout first obtaininV tlio 
consent of tho cultivators. _ 'J'liero is notliing to pre- 
vent n water-rate being imposed under the Nprtli- 
cni India Canals At'c tVJll oi 1373), wJiicli applies to 
tho Central I’rovjncei'' — Under that Act you can only 
iiiipoio a water-rate for lands that are actually jrri- 
gntvd. 

Cl. Q. The original idea was to impose in addition 
to that a compiilsoiy insuranco rate to be paid for all 
lands irrigable by the works. Tho Scerot.aiy of Stato 
refused to sanction a compulsory rale. You can only 
now charge a water-rate on land actually irrigated in 
any year. 'There is nothing in the Act sjyjiig that 
water-rate can bo charged onij' tritli tho consent of tlio 
oirjicr, but there is no difficulty in Noi'thcrii India. 

A man cannot get water on bis field without somo 
action of bis oivii. In Ecngnl no rtiargc can be icado 
for water unless you iini’o an application in writing 
beforehand. Since that Act applies to tho Central 
Provinces it would bo possible for you to introduce 
a waler-rnto omitting the wct-r.atc that yoa are now 
contemplating ? — Yes. 

C2. G. Y’oii could impose certain water-rates with- 
out asking for_ nnybod.v’s consent by a notification of 
tbe Loc.il Administration; not the Jixed rate you con- 
template, but could you not compound for a fixed 
rate on n lower scale? — I think that could bo done. 

,6i. Q. If they declined to compound you could en- 
force tlio kiglicr rate? — Yes. 

6-J. Q, Do you tliink they would generally prefer 
to compound or stick out? — They would prefer to 
compound. 

.jK. Q. That would get over the difficulty? — Tlio 
dilliculty that would occur is that in .Government mak- 
ing a number of tanks wbicb are comparatively small 
irrig.-itiqii ivorks, they nro to charge a rate on the 
area irrigated each year, the expense of establishment 
would be veiy liigb. 

GO. Q. I agree that the other i^stciu is better. I 
suppose it would bo quite possible to amend that Act 
so ns to cinpoivor the Joi-y of a water-rate of the kind 
contemplated by you P — I think so. 

07. (?. That courso was objected to by the Secre- 
tary of State ill Northern India, but that was because 
tbero was no restriction; in this case you only take 
power to impose a rate on a defined area to which you 
would pracUcally guarantee pfoteotioup— Yes 

C8. Q. I don’t SCO why you require to enter into 
. on agrecinout with cultivators ?— Not if we have legal 
power outside tho agreement. 
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GO, Q. In the same paragraph you say — "ItTrouId 
seem that in Chhattisgarh a ivatcr-ratc of Ito, l.pcr 
acre may safely be estimated at the ccmmoncemcnt, 
arhich may bo' raised to its. 1-8-0 and then to its. 2.” 
Would you in that ease' set fortli that you intended 
to work up to Its. 2 ? — Yes. 

70. Q. It seems to mo that the allowance ' for col- 
lecting the water-rate of 2 annas in the rupee is ex- 
tremely high ? — ^It is the ordinary rate oi allowance 
given to the malguzar in these Provinces for the 
collection on behalf of Government of dues payable 
by persons other than himself in his village. 

71. Q. In Northern India wo allow the heads of 
-villages 8 per cent, and many people have tliougus 
that too high? — ^1 suppose much depends on tho 
amount of the assessment. 

Mr. Itajaratna Mvdaliar. — ^In Madras we allow 10 
per cent. 

72. Q. (Mr. Migham.) — ^From your remarks I infer 
that you are not in favour of the itamtek project 
being taken in hand ? — am in favour of its being 
taken in hand as an experimental measure to see tno 
value of irrigation in black soil, on condition that the 
money applied to it is not withdran'u irom more cer- 
tain and more favourable schemes in the rice country. - 
If the Government of India are prepared to provide 
funds outside their ordinary grant tor the ftamtex 
scheme, it would be very advisable to take it up; if 
it means tho postponement of other works in the rico 
country, I would not advocate it. 

73. Q. There would be no difficulty in nrovidings 
money if the work is likely to pay as well as is antici- 
pated in Mr. Harriott’s note? Ho you think that 
estimate too sanguine ? — 1 hare never seen the esti- 
mate. 

74. Q. Speaking of irrigation works in the Ner- 
bndda district you would only propose irrigation - 
works there as an experimental measure in black soil. 
There must be places in which a permanent supply of 
water is lavailable; it is a question whether a- certain 
area might not bo put under irrigation by means of 
steam pumps or lift, thus avoiding the heavy capital 
expenditure. The objection to a pump is that it 
involves heavy annual charges, but that expenditure 
would vary with the demand for water; if there was 
no demand the pumps could be utilized elsewhere; 
another point is that when water has to be pumped 
extreme care is taken to secure economical distribu- 
tion. Thus if sates were suitable punming installa- 
tions might be useful? — I am not an Hnginee^_ but 
it seems to me that the country does not lend itself 
to any large canal scheme. The only pos-sibility for 
gravitation works would be to have reservoirs in the 
smaller streams running out of the Satpura hills rntb 
short canal channels along the ridges to the Ner^ 
bndda. I should like to see a steam-pump tried as 
an experimental measure, and it could be easQy 
worked from one of the rivers. 

Mr. Muir-Maehenzie. — There is one discrepancy be- 
tween your return and Mr. Harriott’s; take the dis- 
trict of JuBbulpore. The rainfall in the driest year 
is put by Mr. Harriott at 13 :39 you show it in 1899- 
1900 as 36 -90 ? — 1 did not attempt to take ont the 
driest year— I merely gave the returns for the two 
&cmine years. My statement does not pretend to 
show the driest year of rainfall. 

76. Q. In the statistics of tanks ' and wells I find 
the increase of durable wells is fairly continuous all 
the way through; are the figures correct or are they 
vitiated like the tank statistics? — No; well is re- 
corded as an irrigation well unless it has been used 
for irrigation in that year; these statistics show 
clearly that year after year more wells 'are being 
used for irrigation; whether they are old wells or 
new wcUs that have since been constructed for pur- 
poses of irrigation the figures would not show. 

7G. Q. Then we may take it t^t, as these statis- 
tics show, there has been a cansiderablo increase in 
tbo use of wells througbout the Province as a whole; 

• and that the increase is not confined to certain divi- 
sions. 'Would you not say from that that some en- 
couragement might he given to the extension of wells 
even in Chhattisgarh ? — It might be worth while to 
encourage the construction of wells in Chhattisgarh 
for the irrigation of ciups other than 'rice. 

77. Q. Is the small . amount of well irrigation in 
these tracts dne to backwardness and want of enter- 
prise on the part of the population ? — I doubt if you 
«an put that forward as a general condnsion; if 
that were so you would see instances of the more en- 
terprising cultivators taldng to well irrigation in ad- 
vance of their fellows, hut that is not the case. 


78, <?; Do you think the country is as {niiy devifl'- 
lopcd in Chliattisgarh as. in Ncrbndda ?— Xo,- 

70, Q. Is there not a largo area of cultivable waste 
in tho Province ?— No; tho limit of profitable 'culti- 
vation lias been reached in tho majority of the ' 
districts. • . 

80. Q. Ho you not think that tho backwardness of 

the Province gcncmlly is duo -to the fact that there • 
has been so much land for the people to get that there ' 
has been no pressure on it ?— Yes; I would liko to 
qualify the statement made in tho fifth paragraph of 
my note that there has been no obs^le to tho ox- 
tenrion of irrigation arising from sparsity of populo- ' 
tion. I think in tho past it has been a distinct ob- 
stacle to irrigation. With an increase of population 
tho cultivator must either extend bis holding or culti- ' 
vote more intensively. tJntil recent years there has 
been sufficient land for him to extend his cultivation 
without going in for more intensive cultivation. I 
think this still (tpplics to tho plateau districts and . 
tho wider parts of tho Province, but not now to tho 
more fully populated rico tracts. In tho Wainganga 
rallcy and in Chhattisgarh the pressure of pqpmation 
on tho land has been sufficient to induce tho pMple to 
take up all methods of profitable irrigation within . 
their means. ' . ■ 

81. Q. How long haS this condition obtained cm tbo 
Wainganga and its Chattfegarh.»— Within a period 
of, say, 16 years. 

82. Q. Tbo pressure is only just beginning? — Tes,-- 
nnd tho pressure has been made more acute by the 
long series of bad seasons that bare followed. A 
man may have a bolding of 10 to 20 acres which'snp- 
ported him in former tunes, but it will not do so in 
bad years and bo is consequently much more keen on 
irrigation at the present time than ever before. 
There is a distinct feeling among the people that it 
is now necessary to go in for more irrigation than 
formerly. 

83. Q. Your view as regards the best protective 
measures in these tracts is the construction of large 
works by Government with an assured storage sup- 
ply ?— Yes. 

Si. Q. In the next pla(», you would cucouragp tEo 
digging of smaller tanks ? — Yes. ^ 

85. Q. Would not all these tanks fail in' a year .of . 
drought?— Not all; it would bo possible to get a cer- 
tain number of tanks that would carry turough a 
.year of drought, and if they failed there are years of 

comparative drought in which it makes all the diffier- . 
ence between a famine and a fair crop. 

86. Q. Would 1896-97 bo on example of such a 
year ?— It was more than a year of comparative 
drought; even in that year the existing tanks did 
enormous benefit and saved a great deal of crop thrt 
would have been lost. 

87. Q. Hid they cause less need for relief in Ghhat- 
tisgarh than in other divisions ?— I cannot say, I 
was not here, but it is on record that they did. 

88. Q. Mr. Craddock. — Th^ required very much 
less relief in Chhattisgarh in 18^97 as compared 
with 1899-1900, In the Wainganga valley tbero was 
practically no relief required m 1896-97; it was con- 
fined to the non-tank portion in Balaghat and Bh’an- 
dara ? — In Chhattisgarh tank irrigation is insignifi- 
cant, but I heard from the Settlement Officer that 
wherever they had tanks it made all the difference. 

_Mr. Mvir-Maekeneie . — Generally all over the Pro- 
vince in 1899-1900 these tanks irrigated a very small 
area?— Yes. 

89. Q. Must we not come to-the condnsion 'that the 
great majority of the tanks would hold no water and 
be of no use in a year like that? — Yes, but they are 
of the greatest value' in a year which just faDs short 
of that. 

90. Q. Would it hot he better to trust to wells from ' 
a protective point of view? Would they not hold 
water in the worst year? — Well irrigation in these . 
Provinces for rice culti-ration* is almost -impractio- . 
a'ble; the present agricultural practice in these Pro- 
vinces shows that . well irrigation for rice is not . 
carried put at all. 

91. Q. The general rule is that their tanks have 
been full? — Hven in years when tanks have not been 
full tbey never resorted to wells. 

92. Q. Their tanks have always been full, except in 
1899-1^0, when they proved a broken reed; did that 
year stimulate them to use wells?— No. 

.93. 6. The experience of- one year was .not. suffi-- 
dent to' teach them a lesson?— :No; the . possibility 
of well. irrigation for rice is extremely small. . 
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'fy, -"J 1 A'l ft fi’-^ 0 .^'}» 

tMi-lt rf t'V.y.*-J r* Vf-*f Vi-^:M 

fi^i* 1 -^ SJ t*t*s *^1 til ?■• 0 r » • O ' ■• I 

!»*» r;t»‘:t<* t«!r‘r*-y1 t\f\ si If )? 4-, liT-»rOft^l Ift 
**i*‘^r » Vr <<■> Iff ft?:*! f.e^ if tf 

Q ft-'t*! Vft'l r;hr Vfj»^ jfj 0 ;r» sVs*!tril*nO*>n 

VC. 0. IV OjI vo'tr Hi a** K, 1 lltsvf. 

l1.»- ao o-of; ft( foJ .!^'« f1 r.1 ’1 -‘rroi-.ftl*,* f|*f* ri!'*i1f<I in 
fJiis I’l’-rVif fo i- tjr"-!i!<"51v nn.itl. 'J’lio Jr.r, ;•••<, niiKiiint 

I'ivo'i for Ifw! imrroro'n-fit j, jn f1;o vonr 

it v'r« t’i (ailif. In ffifi'.i* *'f fjfr lloniliiv ili«* 

trirls r-vo*l rr-foro <Vo fhKiifto Vrt fftTi* t>llt nt l!)tir!i m 

il Iht-iii fi vi*»r. 

T/.r J'ri‘t!'lft.(,«~ln firx* ili«(nVt? 

.Hr, .H«tf 'IfnrJ.f r:iV.— Yf-,, in <!:<• ('.imtitir' «1I*. 
tK'-t, In nijc «ii-*,ri«‘t in n ilivii'ioM Wo rnj"'’ It"*. 2'>.0''0 
» ]Zvt>n if fiiorii lisij no lrrij‘iiU«n ('om- 

nii-'irii), v.o lioiitfl to linvo ii)ori'fi‘io<l tlm nmnimt. 
Don't you lluuu tlioro i* room for Inrj-i* oxt-nsioni'— - 
V<1, 


lO**, <?. l^o yotl tjiink that <f .voi| lifnl ti InriJiT 
nmotint nt your eojumtinj more coulil Ixt dUtributoilP 
•— Y*"i, 

W». 0- Ifft* <li**ro ox'or Ijo<vi nity uliortntio of 
ftljotmontp Jltivo you oror Wn ntmlilo to olilain llio 
ftili nllotmftilf — As I inulonstiiiid tlio poaitinn of fins 
I*ri)vinro, tlin wlmlo of flio jnonoy nvnilnjilo }n_ flio 
ilinpo of losnis in ri'Ot'nl yiitm lins Leon Rivon — it ia 
luoro profitaWy rpotit— iu peed loans to cuUivntori. 


no. C*- Th.ai If! in fnniino yonrsP— Kvory yc.ar Wf* & 
dnrifif: tilt* Tflift 4 or 0 yrars. Sly. 

HI. 0. You rfui'f f-ponk of (ho timo hofore tlintP— ' 

I t.annot. 

Ill’, O. (*nn you (j-U too o'hodior (ho priofiro of 
i'tii!-a»iki»n« ohosf fii'Mi h.n^ Ixmu) nxfMnlini; or con- 
in r<':‘«n( yoirip—I Ix’Iinv.' Mr, Harriott jays 
tlmt thrro it 0 f ofnli'iicy in ostond it in HfttiRor. T/mt 
is (ho only pnK (Imt I knoir tvlioro it has boon ox- 

ll-l. <?. A*o!| flnji'l (hifil; (h.it. if money were liljer.al- 
}t j.!-.-«iI r,!. jniir »li«j>o‘-al, it wniilf] ho ronsiderahly ex- 
f< Utfo,} •- .. It i^t Very dfitihlfu! siliother it ronJd ho 
ry st'tlofaMy ovt.-nilfd. On** i« not, rure of the con- 
ili(h'!;s i":iit.'i!iJ<> for •■mh.anl.menf . 

til. <•- If y*-u ha*! Jar,*i r Mims placed nt yonr dis- 
l-r-al for tilt 'ff, hntv viiiild you ipfind it; would you 
tj-'i.d i( nil *iu t.aiil;*;~-I would ■.pend it, firstly, 

on f.-jiks riuil, •e-.-,!i.l!v, on liurj*lin,': wlioaf fir-Ms in 
tre-ii «}<-fo i! is nt j*ri‘-.''!t{ ."uos'-sfully c.arricd 

If' 0 - O.n n*-!l*f— V*-*, partiniJ.nrly in Nim.nr. 

tl'l 0 . Atn (1 rfo an-r oll-rr tii'trirt*. in whirh it 
ran *!on<* ‘*l''*v-'fu*lyr“-\W!Ii mistht l*e po-’iihlo 
pr.-l adtaor'-s f**r t-/!I-. nii;:!!! h** ^:irrn in *'*-mo of tho 
p's»<an d:-ir'-i'. T-ot.i parti'-itlariy in llflul, which 
l.'s a *r--ff~,in r.inoant of re'I irrisration. 

JIT O W't (ha! if f-te>j;tilion of impmrements 
ff*-*n wrfo of improfemoTits •’iily, 

t,-,-;*,. “* n',J fi,* lindrr-t and its **fr<v“1s. 

Mr (’’.-tr.AV)- -I*.! So-lrf.'ny (»:.s( projilo were Iw—in- 

nt*;* !<i --••■tf.afr* lie fnr.nts of different holdmcs 

r* ■! (hey vefo hr;n*.r;*-f;p to «n*l''r-.*nntl it {'ood de.al 
<"’.■•!• t* p.i t'.-i iliinl; (Ven* f* any truth in th.nt?— 

1* t'?.x h" j- ••.•'!■*»■ trie '.a far a- the more inlellicent 
t*: '. !'.t-,vr ate mi!(v-rne/!. 

11« O. A — nt-eur.nr *'e*iM r.t nnr rate nnderrf.nnd 
i* ' u.,. ,. n-i;-?!* 

11'.* 0 Vi! the ret rr.-.tiiy^.-The yenemlitr wnnhl 

f.it V<’t on- iti o th'ir.and treu!*! und ’r'C.and it. 

!?■’ 0. Ite*r in**rh of yo-ir ndv.Mim is ciren for 
la*!-! *.*•.{*». -letuefit (*ry »n:.aJI p-rroiit.ice. 

tTI. t>. n* Tou think that .any mi»at>pr> henaion of 
1*0 t-»ten ••and- in the wnv of your rivinr ndrauoet. 

Y»et 'he ’« tliik thr.t th*>r*‘ ia nnv ‘p'S*!.!! difliculty in 

('■atr'e !r* te^'anta!.. Vo. 

l"r «• Ti'f a*r nunt th-t t« Riaa-u to rliflerent cln'reo 
rf 1 *•*.!- r- ia !iU! 'i-1 In* ruh a I*er i('*f.an<s>. tn nu 
crhV.sry to*-ite.( y.ati •!•< rot cite more than thrC"* times 
!? ' rr-.t*-. I <’•> no* thiiil. that it quite n coria'ct, state, 
r—nt T* r fii1~ rir>a'‘i>h*a that th* r.me.unt of loan 
1-e fvuer<*l ly (ho value of the interest in the 
t-nj «i*hrr he the p<.*-o;i npplvili** fer the 

J*,S!a »r hy per-«!;t «):o have rivrti -renrity for him, 

ll'ZI. 0- Then it tti.’d*! l-e iio tihle to pive him more 
than n r-rtsifi multiple '.—The qumtion of tuultin'e 
•vs-tir* onlv in a e,a*<* avl:«-r« the peron ntiplyin*’ for 
t’ e Joan h.-.s hitr-'-lf no interest in (he hand to offer it 
pn » »-iir:lr. h'.it oflrn! r» mllatem! K*>curity the Innds 
of o'her fenaut.s. 

.'f'. r'*.' f *•.*'1 The rule is : “ \Ylirn the person 

teaVi***; the opplirati*'rit for (he loans haa nn inter*".t 
In hand to o.'fep rta seeurity, a loan innv h.* mod.* on the 
i»iiir p-r-'em? -i-r'irif of no* le.s (lisll thr-'* oceii- 
panev tenants. Dovideil that llio lotnl amount of 
ony tissn maile iimler this ruh* -hall not, arit limit the 
(nnettoo **f the f »ii'imls*fnu*‘r, exceed (lin*e tim<*s (he 
total annual rental paiil hy rucli tenniit-a on their 
lanil hehl in oiwunan'-r richt . Tor loans made under 
this nilc a hnnd in I'orm K shall he taken from the 
pemoiis i:!vuijt feciirity.” 

.Hr. .IfMfr-.Ifnrlrn-iV. — One of the reasons for tho 
fltdpy ill the dispfual of applications ia the neewsity 
for "iiiquinriK os to wenirit.ry — Ye-i. 

IlM. 0 . That is tho principal reason you think? — 

'fhi-r*' ft*" two reiieoiis of equal import nuco”? first, tho 
ineiiirv int«a tho security ; socend, the,inquiry into the 
nec<--sity for, and the mine of, the iinprorement. 

1?.';, 0. Do vou think it. »« neres.sary to inquire into 
tho value of tho improvement, if you know that tho 
wnn is koiiir to epi'iid the money for the jiurpose for 
avliieh it is civen ? — Vot ns hirt-oly iw it is done ,nt 
pn>s*iit. At fur fts T know, t.he present ru.stoin is; 
pnperi nr** Bcnl to siihordiiinto reveniio oificinls who 
Imve 1*> IP* to the spot, nnd per-Vinnlly inquire ndiether 
tho improvement is n‘n ndvis.ahlo one nnd whether the 
*nnn i.s likely to spend the money for tho purpose for 
wliieli it is Riven nnd avh'ether tho fecnrity tlint.he 
pives is Rufiioionti. As fftr ns T know, pmclicaliy tlicro 
ifi n local inquiry in tlio villagij. 
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126. Q. Under your plan for exemption of- improve- 
iily. ments, which you stated in answer to the President, 

and in which you said that you would have more liber- 
al terms given for large worts, you draw the line'at 
works costing Es. 6C0. If that be carried out, I am 
azr 2 iiu TTells ivoiild practically escape cxempti'onP — - 
They would escape exemption under the more liberal 
rales recommended by me for large \rorks, but would 
be esompted as small works under tlie existing ]^es. 

127. Q. Don’t you think that it is worth' while to 

protect wells by exemptions ?— The present terms are 
not illiberal, and I do not Tsnow that tliey are not 
sufficient. ■ ' - 

123. Q. What you are anxious to do is to get small 
people to dig wells as protection against famine P — 
The Question does not enter into the case of a man dig- 
ging a well as mnch as the case in which a man digs 
a tank, because the man that makes a well makes it 
purely for the benefit of his own land from which he 
expects direct profit from ncreased cultivation under 
that well ; but a man who makes a tank makes it, 
generally speakiug, uot only for the purposes of irri- 
gating fiis own land, hnt also for irrigating the land 
of his tenants or or other people. lie does not get 
such a large return from his tank work ns that which 
tho other man would get from his well. 

129. Q. Docs he nob dig the tank in expectation of 
increi^d rents? — He does get increased rents, but 
that is a very small share of tho increased prodnee 
that results from irrigation. 

130. ^ Q‘ Is there any chance of making a tank if 
there is no chance of getting a fair return P — I think 
that a majority of the tanks in the Central Provinces 
have been made quite as much from motives, of charit 
and pressure of public opinion as for material profit. 

131. Q. That is the ground on which you would 
hopo for considerable extension m future — chari-^?' 
— Now-o-days the benefits of irrigation from tanks ^'ro 
very mnch better appreciated than they were forn\ferly. 
The motive of charily is one of the' reasons lyiiy j 
thought that there would he a charm in.tiiniihg all 
of them into mwjfidars, as it would jippeal to the 
religious element rather than the elomght of gain. 

<?. Another reasap-^^'y^^rgavo for not ex- 
tonoHSt®® to a smaller class of improve- 

mente, w55'4uat a great deal of trouble would bo en- 
■ tailed in tho matter of making settlements., ' I do not 
Quito understand what trouSle would arise P — In a! 
particular district that comes under settlement, tho 
Settlement Officer has to fix the rental value of tho 
land. If there is an exemption for a period of years 
the rental value has to the altered at the end of that 
period, so that tho Deputy Oommissionor would con- 
tinually have to deal mth cases in which the exemption 
period has expired and in which it is necessary to 
give notice to people and, inform them that the rent 
has gone up. 

133. Q. There is that same sorb of trouble in any- 
thing that you give oxemotion for at the cud of the 
next sottlemontP— No. That works automatically at 
each Eottloment. "Wheu a new settlement is made the 
Settlement Officer settles it straight away. Supporo 
there is a small holding 'the rcnt.il value of which is 
Rs. 10, hut on account of inipvov«5mont it is fixed 
at Rs. 8 for a period of 6 years after tho fixation. At 
the end' of tliose 6 years, tho Deputy Commissioner 
will have to get tho register of these exemplions and 
servo notice to tho party concerned that his rent has 
now been increased from. Rs. 8 'to 10. If these cases 
hecomo nuinorous, they cause a groat deal of trouble 
Directly you pm in for fixed periods of years, which • 
keep continually varying, you wll have cases conti- 
nually cropping up, from year to year, of exemptions 
running ont and full assessments being due. 

131. Q. How tho thing is worked in tho I’unjaB is 
that they do not give cxcmptio'n as you.pioposo, hut 
they exempt them from enhancement for n fixed period 
which might terminate at the next settlement. Do 
you think such a thing is workable? Do you think 
that more trouble should prevent you from pciving 
thi‘tu exemption, if tho-pprant of such exemption would 
induco them to mnko improvomontsP — I do not think 
that Tuero tronhlo wottld ho a sufficient reason.. That 
is only a subsidiary reason; my main reason is that 
tho preiottt rules are quite liberal enough for smnll 
wor’is and the period of exemption gninted under tho 
present rules is quite a snfficiont recognition, and is 
not an itnufficient motive for one to Tindortako them. ■ 
Tint in a case where a man has to mnko largo works 
and inenr a deal of expenditure, not for his own im- 
mediato benefit, I think ho is deterred by tho question 
of s'sessment. ' ‘ 


135. 0. 1 see that' in tnese late years, • tho "number 
of kocnena or imn-durable wells has .contributed a good 
deal to irrigation. 'Where these wells made in imrly 
large numbers in consequence of famine with the 
hopes of ,having a catch crop or fodder crop?— I- bag-- 
not say. I was not hero during the farhine. . As far 
as I know there was no particular tract in the Troi' 
■Vince m which there was any extraordinary exten- 
sion of well imgation during the' famine. My own' 
personal experience after the 'famine goes to show that 
small, numbers . of wells were made throughouc all.' the 
districts rather than there being a special impetus 
given to their construction in any particular tract. .' 

1^. Q. It has been brought out, I think^ . that in 
practice the period of repayment for tdhavi seldom 
exceeds 16 years. Do you chink that state of things 
ought to bo altered and the period of repayment . 
should generally be made as nearly equal as possible'" 
te the full period of 36 years P — In particular" coses 
I think the discretion given’ by the rules might' Bo 
more liberally worked, but I do not think that, thero ■ 
will be any large advantage arising' from a general 
lengthening of the time. . 

137. Q. Don’t you think that p^ple would Be more 
ready to take loans if they are jiermitted to repay 
them in a longer period P — NoJ excep't' for large loans' 
for large 'works. The general wish of the cultivator 
is to try and repay the loan in, as short a period 'as. he 


138. Q. Mr. Chitnovis and a.malguzar^ whom wo 
heard, favoured long perioas’?~-'l,have not heard much 
complaint from tenants about,^'e period. , •' 

139., Q. ,'With reference t6*the obstacles to extension 
of irrigation montiongtT in paragraph 16, you don’t 
mention_i^,^oteta^-'that is met with elsewhere; that 
IS, ,p3ISjil^iowiSf'aowii an irrigation system objecting 
'^O'the allocation of water to the people above them 
without even the ground that their cwn supply is dimi* 
nished, but simply on the dog-in-the-manger i^stem 
and on the ground that the only people that have- a 
right to the water -are themselve-s, .and ho outsider.; 
has any right to receive it. Is there any -such obstruc- 
tion occurring? — -It doss. I havo'.hoatd of it, .but nob 
in numerous cases. In Ohhatti^arh,' more particularly 
where the “tar” system has been introduced, they 
objedfc to let tho channels be made across the villages.: 

140. Q. Would 'you kindly describe the "tar" says- 
tom? — ^As far as I have seen it, it consists generally 
of a bund across the -head of a nala, -wliich oatchos 
the -water at a fairly high level whenc? it is token hy- 
a plain earthen channel along a ri^e as high as pos- 
sible and as far as the water will run and the fields 
are irrigated on both sides. . * 


141, Q. Are these bunds thrown up fresh every year 
or are they permanent ?— They are thrown up every 


year. 

142. 0^ Ton don’t think that it would ho net^sary' 
for Government to acquire rights over water in -the. 
same way as they acquire rights over land, so that 
they may control the distribution of water ? — 1 think 
not. As for as I know in this Province, the Govom- 
mont has already got a right, over water in navigable 
streams and rivers. There is some section in the 
Land Revenue Act about it. As for the control of 
water-supply in tanks and in drainage areas my belief 
is that any interference by legislation would do much' 
more harm than good hy helping te break up and 
throw into confusion the system which is at present 
very well managed by village custom. 

143. Q. All the village customs are recorded in 
Wnijib-ui-arz P— 'i'es. 

144. Q. In what way can you enforce a oustonij’-^ 
Under the Land Revenue Act, under which a custom- 
can bo nobifie4.hy the Deputy Commisaoner, .and'rf' 
a person breaks that custom ho is liable to be .pnmshed 
with a fine. 


145, Q. The 'existenco of- that provision is sufficient , 

■to SCO the custom enforced P— Yes. ■ 

146. Q. I gather that there are plenty of sites, 

avoilahlo for new tanks? — -Yes. , , , ' , 


147, Q. For private tanks? — -Yos. 

148. Q. Do you think that it would do-goqd if any 
lofo of survey is mado or if tho people recoivo some, 
Lssistance from tho Piiblio Works Department.. ns to.- 
I’hore they should construct their tanks?— Yes, for 
argo works tho Public Worlcs Department may give 
:ery valuable assistanco. But in tho ,mso of small 
dllngo tanks I do not know if vhe assistance of tlw- 
'uhlic" Works Department would ho of groat henO-W. , - 
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W9. Q. If n mnn is Roin;; to snond ng iniich ns Us. 
1,000, do you think it is worth wiiUo to piro him that 
itfsihtnnco? — If ho pot expert mivieo from nn irripfi» 
tiou Engineer, I think it would probably bo useful. 

J50. Q. Hut whnt nbout such expert ndvico ns could 
bo Riven by subotdinnt.'sP — 1 do mft know ti nt it 
would bo of Rre-st ndvnntngo. Thero nro export tnnk- 
dipgprs nmonR tho people themselves who nro exira* 
ordinarily good at laying out loveln of cimnnols and 
litttiilf. Any ntnipiir.nr wlio wishes to build n hip tank 
collects a body of these exports round the spot where 
ho proposes to build his tnnk, hns ,n t.alk with them 
over it, nnd decides wh.at the levels oiiRht to bo niid 
what tho height of tho fuimfs should bo. 

l.Til. Q, You say in paragraph !?0 on page 7 Hint 
tanks arc often kept in a bad state of repair, pnrti- 
cularly where tho owner has himself little or no land 
hdow tho tank and so on. I should infir from tlii-t 
that the existing law is hardly sunieieift to onnble you 
to compel an owner to put the tank in pood repair. 
Don't you think that further powers .are re/iuiA'dP I 
don't think so. If the present powers nro us.'J freely, 
I think ther would 1«» quite sufiicienl. In .any pnrti- 
cul.ar o.ase when» you may Ksvo to de.tl n ith "a re c.al- 
citrant owner who refuses to repair tho tank, the n l- 
vantape you would pain by fnrtber lepiilaiioii would 
bo very sm.all as comparcil with tlio diinper of inter- 
feriiiR with cxistinp village customs. 

IfiO. p. You think that the complaints often re- 
ceivwl by Itcvenue Oflieer? are from rayats that tho 
malpurnrs won't nllow his tank to be ctit. Yon send 
nn officer to inspect the plnro nnd submit a n'port 
and ,a malRiirar mny be ordertnl to ent the l.ank and 
alloo’ so much quantity of water. If be doei not 
otiey yonr order can yon enforce the custom under 
the Wajib-ul-aix? 

.Vr. Crad,loe1;, — But ho '■an hriug a civil suit to f*t 
It aside. 

.Vr. .Vm‘r-.IfrtfJ;cniie.~Considcring how Taluablo 
Ihrso tnnks nro ns a measiiio ef pioteuiion ncainst 
famine in trartii exposed to it, do you think that if 
n general notification srns mado that the Oovornment 
would never take any wt't. rates on necoiint of improsu'- 
inents efifeoted hy the ron*tniction of tanks peoplo 
would understand it and tlmt it would give a consider- 
able stimnlns to ibeir constniction?— I thik it might. 

lo3. Q. The thing w.as somewhat pressed el«ea'hero 
thnt if a mnn made a tank and to;k water from a 
stream the Ooveniment should not charge any rey.sity 
on that water and thnt fact sliould he made m'dely 
known. Voiild .vou not be prcpa.vd to go so far ns 
that to encourage people to iirotect tbcinselves?— I 
tbink it is an iiniiecessanr rncrifice of revenue. 

l.'iJ, Q. Would tho sacrifice bo imicb? Wlint per- 
centage of revenue would tb.at romo to? — ^It might at 
present be estimnted mngbl.v at Be. 1 per acre. 

l.’i.'i. 0. ,‘?nppose you bad .'iOO.OOfl acres, don't you 
tbink it is giving up o Inklis? — It is G lakhs n 
year. 


Mr.^jifuir-Mackcnzic. — ^In what way will you manage ilfr. F. O, 
to estimate the areas that are irrigated by pcrcoln- Sfy. 

tion. Is it^not rather a difliculb business? — 1 can give 

you statistics which will show you tho area that is 
irrigated by percolation at tbo time of the settlement 
because it is then rcoorded what area is irrigate^ nnd 
wlmt IS irrigable. 

160. Q. It IS, ns n matter of fact, land nscortninod by 
inspection to bo irrigated? — Yes, nnd it is the best 
irrigated land of the lot. 

There was one statemoht by Afr. Harriott ndjich I 
do not think was qiiito undorstood. Wlicn ho was 
ex-ainined, I understood him to say that cultivators 
only paid wntor-mte to the owners of prirnto tanks 
in years when they took water. That 1 think is not 
correct. As far ns I have nseertainod from cultiva- 
tors they pay water-rate every year whether they 
Icafco water or not, except in years whoii water is not 
nrniinble. 

-Vr. Hajarnlna A/«Aj/i/ir.~-Go*.'ernment spent Inr^o 
sums of money in this I’rovinco in t'lo last famine in 
repairing many private tnnks? — Yes. 

161. P. Can yon say wlint amount was spent and 
how many tanks were thus repaired.® — T am afraid I 
cannot tell you. The Commissioner of Clihattisgarli 
has collected that information for you. IIo lias got 
special statist-iiN to show what nre.as are netunlly irri- 
gated by Works con^riirtixl by GoremmoKt. 

162. p. Is there any intention of recovering tho 
whole or a portion nf that money from malgiiznrs? — 
believe not. In the last fniniiio tbo whole of the ex- 
penditnro was incurred 'ey Government. It w.ss not 
ndvnneed as a loan by Government, but spent by Gov- 
ernment on telief works of which the malguzar was 
the manager. 

16.3. p. Yon stated in rep)v to Jfr. ITigham that 
legislation would bo neco«*!nry to enable you to 
rhnrgo a water-rate on lands commanded by new irri- 
gation works wlictlier water w.as taken or not?— Yes. 

161. p. Don't yon think thnt the difficulty could bo 
got over by classifying the land ns wet in your settle- 
ment and assessing water ndvnntngo r!itrt?--Ono 
objection from tbe Government’s point of view is that 
the revenue would iioi'cr he realiseil except iip»n n 
revision of sdcllement and therefore if the Govern- 
ment made irrigation works during the currency of « 
settlement it would get no return until that si.ATo. 
ment lias expired. 

165. P. Could not that diineulf.v fie got over if at 
the original settlement you deckire in the notifica- 
tion that tbe classi’ficaf-ion of the land wo'd'* 'J? npcr* 
od during the currency of tbe settlemenf^ ff ibo uovere- 
ment spent money on conslnicfinp irnpation works? 

— IliaTfc might perhaps be possible. But I am not piiito 
siiro whelber it will be legal under Jbe present law. 

Ifc will be a very cumbrous way of doing 'll. 


ICG. P. Yes? — T do not think it wonId_ ho a Biilfi- 
ciently strong stimulus to justify tho snerifiro of aa 
much revenue, 

lr>7. p. If that is proclaimed ovciwwliero don’t you 
think it would rather strike them as being really .some- 
Ibing goo<l? — I do not tliirk it would btj .such a 
strong stimulus ns a personal distinction or ns nn 
nb.atcment of a fraction of tboir .n.ssessment. In Bom- 
bay you exempt tbo improvement perpetually. 

108. p. Wo exempt them perpoliinlly, but that is a 
different thing. Like other I’rovinees wo nro not 
flltogolber consislont. If a mnn takes water from n 
stream tbo theory is that tbo stream belongs to Gov- 
ernment nnd tbo water 'tnkcii Iberofrom must bo charg- 
ed for. It lias been suggested by ninny peoplo that 
wo sbould not do that in areas exposed to fninino in 
order to cncourngo people to utiliso water as mneb rs 
they could, and that wo must tell them that wo would 
not charge anything for tbo water so 'taken P— I n«i 
under llio impression that nltbough you except im- 
provements yoii do take a wet-rato or nn I'rrignbilily 
rate. 

1.39. p. "Wo take subsoil water assessment in one 
part of a particular district. But tlint is stopped?— I 
was under the impression that you look Fiib'oil w.sfer 
advantngo rate all over tbo presidenry, 

Mr. Jlajarntna Mvdaliar. — In llie Sfa(lr.‘'S Presi- 
dency there ss no chnrgo. The land it tlissisJ at diy 
and even in tho revision- of seWemrat its c/avifies- 
tion is not altered. 

Yol. ly. 


166, P. Is it not an e.ssy w.sy of pelting over tbe 
dt/liciiltr opon to tnr* stronc- 

est objection in that half the jnrreaso poej to tbo 
landlord who has not spent nnyf .iiiig. 

ilfr. Jlnjnra'na .Vi/'ioifor,— Tn tlm Periy.'ir tr.sets tbo 
Goromnicnf' rr<<’rrc<I o oriel iT tlio .crtnio 

course be folloiwl in fb;' Prormee we might avoid 
tbo necessity for legislation. 

Mr. Jlitjhort. —Tht'r do no* reserve it in fin's Pro- 
vince. 

Mr. Muir-Mathfnlf.- They might reserve it in 
next sciflement. 

.Vr. During (lie corre-s'y nf 

the sctllemenf P 

Mr. .Iftifr-.l/orlraM.'.— -You c.mnot i“«'’ 
tion iliinng fi'o eiir.*efipy of a a.ttleme.nf. 
the s.sme pmff ie« in Ponibay. At tbe t''”, Lua.'to 
tnrnt flio ^fiif 

enbnneement during the period nf 
it (ho Cevernmf'ut u'er.s to inlreibie’ '!”}.»■ in tj'* 

Yen r-sneot do that under tbe ,. esje w® 

Pnwilifef-T do nof ibielt se. I’"'/ Je'f ret 
mslpiiysr would, nnd-'r siieb a ongW '*’ ^ 
inrresscl rental, wliere.xs Oeri'rams 
efie a lio’p, perma^ 

Mr. minrnlnn on 

nent exempt inn from enhane ^ p 

n'eoiint of private impo’*'®'" 
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167. Q. Booing tliat tlio Govornmont docs nob spond 
any money on sucli improTomonts, on wliab ground do 
you objocb to such exemption P — ^My ground is that nil 
unprovoinonts of that natnro nro bnsed 'upon the nd- 
vnntnges of tho soil and thoroforo the Govornment is 
entitled to a share in tho profits of those udvnntng&s. 
If a land is irrigahlo from a well, tho owner is nob 
entitled to tho whole exompbion simply hcciiuso ho hns 
builb a '\vell. The Government is entitled to some 
share of tho profits beennso it was found po^iblo to 
build a well on that land. 

168. p. {Mr. Muir-Mackenzie.) — ^You moan tliat 
land with water within easy roach is moro vnlnablo 
than land with water at a greater depth P—Yos. 

169. Q. {Mr. Bajaraina Miidaliar.) — ^But tho Gov- 
ornment would not reap any ndrantago unless tho ra- 
yat built the well. Ho pays his oum monoy and roops 
advantages with tho aid of irrigation whioh tho Go- 
vernment has not provided P — The Qovommont pro- 
vides him with the land and provides him with water 
at a particular depth. 

170. Q. Does tho Government spond any money in 
providing water P — No. 

171. Q. That is tho reason for permanently exempt- 
ing from enhancement .alt assessment on improve- 
ments. In 1854 this exemption was granlod. Binco 
then there has been an enormous incremo in tho num- 
ber of wells in the Madras Presidency. The people 
understand and appreciate it because tho laud is 
classed as dry. There is a misapprehension in Bombay 
but not in Madras. You refer in paragraph 13 to tho 
system of remission of one-eighth jama. How would 
it remove the misapprehension P On tho total hold- 
ing there would still bo an enhancement ? — Tlio mis- 
apprehonsion would be removed like thi8._ In tho 
first place, you would remit one-eighth of his reveniio 
straight away. You give him a reduction to start 
with. Supposing a malguzar has a village whioh pays 
a revenue of Rs. 100, you remit one-eight of that at 
once,_ and .you say to him — “ Your jama will not bo en- 
hanced for a penod varying 'with the amount of money 
spent.” If he spent Rs. 600 the period might be 10 
years, and if he spent Rs. 1,000 it might be 20 years. 
He will have an exemption of one-eighth of tho full 
assessment for all time. 

172. Q. You would not give it to him on tho whole 
village P — ^No, only the area improved. 

173. Q. But the assessment of the - 'village era a 
whole may be enhanced P — Yes. But the area im- 
proved is made into a separate mahal, the revenue of 
which is not enhanced. 

Mr. Muir-Machenzie . — ^It is very much on a par 
with what is highly valued in Madras — something 
like an inam. 

Mr. Bajaraina MvdaUa/r. — Under your system of 
assessing the entire idllage may not the malguzar bo 
led to'think that the enliancement on tlie village is so 
great as 'to swallow up tho one-eighth' remission P — 
My proposal would work as follows : — If a man hns 
got a village and makra a tank, so. much of the land 
. as is irrigated by that tank is marked off; _ You givo 
him a separate patta for that part, and give him a 
separate sanad saying 'that he holds at seven-edghtlis 
of the existing jama for many years and on the expiry 
of that period, permanently at seven-eighths of .the 
jama assessable. He thereupon becomes a ivJewm- 
' dar. 

Mr. Craddock. — If you explain to ewery man the 
rate on each of the different soils, he would not prob- 
ably understand it. But if yon just mark out a por- 
tion and calculate a separate assessment on it he 'will 
understand it. 

Mr. Bajaraina Mudaliar. — He will get one-eighth 
remission. . 

The Presideni. — That might be doubled or trebled 
in value in course of time. 

Mr. Bajaraina Mvdaliar. — At the next revision 
'what will you do.P — He will hold at seven-eighths of 
the jama existing at the time. when the improvement 
was made for .his fixed period. of years, irrespective 
of the fact whether a .revision intervenes in that 
fixed period or not. Suppose the area is assessed at 
100 before the improvement fe made. ,On making 
the improvement, the holder will be allowed to hold 
. at Rs. 87-8-0 for his fixed period of years, say 25 
years. During this_ fixed period, a revision settle- 
ment may be made in the district, say after. 16 years, 
in which the jama assessable may be -raised from 
Rs. 100 'to 160. For tho remaining 10 years of his 
fixed period, ho would still hold at Rs. 87-8-0 and at 
the end of that period he would hold at seven-eighths 
. of Rs. -160. 


174. Q. But tho enhancement at. a subsequent revi- 
sion on this particular plot might bo so high as to 
swallow up the romission f — ^'I’lie remission can hover 
bo swallowed up, because, but for the remission, the 
onhaiicomcnt would bo still higher. 

176. Q. That is a doubtful point. The whole diffi- 
culty will disappear if, ns Mr. Miiir-Mackonzio stated, 
you grant perinanont exemption for improvements. 

Mr. Craddock. — ^At any rate you must insure to 
Govornment some portion of tho increase. 

. Mr, Bajaraina Mvdaliar. — The increase duo to 
high prices will bo secured to Government. 

Mr. Craddock. — -You should gob something out of 
tho water advantage as well. 

Mr. Bajaraina Mitdaliar. — Is it worth while claim- 
ing it, considering tho advantages that you otEor- 
wise derive ? 

Mr. Craddock . — ^It may bo several lakhs of rupees. 

Mr. Bajaraina Mitdaliar. — Considering tho number 
of wells and tanks that you have, can you not afford 
to forego tho amount? — ^You will have a groat deal of 
opportunity of hearing what tho nativo witnesses 
say, and I am inclined to think they will considormy 
scheme a greater stimulus to improvements than iior- 
manont exemption of the improvement. 

176. Q. Mr. Ghitnnvis said that ho advocated per- 
manent exemption P — Yon ask ordinary men wliich 
they would have — permanent exemption of improvo- 
ments or ivkum grants. You will find that the 
majority will plump for tho iitkwm grant. 

177. Q. There is somotliing very tempting in "the 
offer of making them mnafidars. But when they find 
that at the end of tho next settlement tho onlianco- 
ment hns been very great, they 'will turn round and 
say “all this was. a blind.” 

Mr. Craddock. — ^Tliey do not look so far os that. 
They loavo all to chance. 

Mr. Bajaraina M’lidnKar.-^-ln page 7 of your Ap- 

ondix the number of tanks shown against 1894-96 in 

coni is 2,411, whereas the number .in the preceding 
and 'succeeding years is only 600 and odd? — ^I Imvo 
verified tho figure and it is correct. Tho difference is 
probably duo to the fact that in 1894-96 every petty 
pond was returned as a tank. 

178. p. On page 11 the area irrigated uner wells* 
in Balaghat Kbalsn in 1892-93 is shown 13,086; but 
for the preceding and succeeding years the figures res- 
pectively are 3,211 and 2^228. The number of wells 
does not show a large variation? — I have verified the 
figure^ which agrees with the returns, but I cannot 
explain the difference. 

179. Q. In tho same way in the Bbandara KEal^ 
tho area under wells in tho year' 1899-1900 was 1.977, 
whereas in the next year it rose to 2,300, although the 
number of temporary wells shows a decrease from 
1,334 to 463? — ^In the year 1899-1900 there was fa- 
mine, when all the wells ran dry and the amount of 
the area irrigated Wios extremely small owing to the' 
limited supply of water; but the year 1901 was fairly 
good and the wells commanded a good area. 

180. Q. In the year proceeding 1899-1900 temporary 
wells were over IjOOO, whereas it fell to 463 in 1900- 
01. Is there .any mistake? — On verifying the figures' 
I find that, through error, the number of wells was 
returned os 4.36 instead of 1,463. The latter figure 
is correct. 

181. Q. On page 13 in regard to Bilaspur Ehalsa 

against 1896-97 there is on enormous jump under 
" other sources,” the area irrigated being 30',871 -as 
against 1,676 in the preceding year? — ^I have verified* 
the figure, which is correct according to the returns. 
In that year of short nainfall the cultivators resort-' 
ed very freely to streams for obtaining irrigation 
lyater. • ; 

182. Q. On page 7 of your note in paragraph 19 
you use the term “ net cropped area ”. 'VYbat does tb'at 
term mban? Is it exclusive of the second crop? — Tho 
net cropped area is the actual area- under crop, irre- 
spective of the fact whether it was cropped- once -or 
twice. 

.183., Q. In giving exemption which you propose io 
do by mUo/E would you take a moh^ limit or an acrer 
age limit? — I , would 'take' both - limits. ' • * 

184. Q. Would it be possible to estimate, the outlay?.’ 
■Would it riot bp safer to take -the acreage liimt,_ the . 
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{irobablo area tliat might bo irrigated, instead of tho 
outlay?— TJndor our present system wo take both tho 
limits without any difficulty. 

18fe..O. How would it be polssiblo to fix the outlay? 
—Wo do it by local inquiry at tho time of the settle- 
ment. 

_1S6. Q. A proprietor may say that ho spent 

Rs. 10,U00 while no actually spent only Rs. 2,00o? 

Tho bund is there and tho tank is there. Anybody 
can measure up the earth-work and seo wliat tho 
amount of the earth-work is. 

187. Q. Is it not sufficient to take the capacity of a 
work and the area irrigated and then grant tho 
exemptions? — think not. In that case if a man has 
got an extremely favourable work in which his outlay 
per irrigated acre is very small indeed, he would not 
come under tho exemption rulo^ although ho may be 
well entitled to it. If you limit largo works to the 
sum spent per acre, which is, I understand, what" you 
suggest, it may be that a man has a favourable site 
ill which ho could make a tank at a cost of Rs. 600, 
and irrigate a large area; he would not come within 
the limit of exemption. Rut if he had a mare' diffi- 
cult work which had cost him Rs. 1,000 you would 
then lot him in. 

188. Q. I did not mean that. I put it to you, if a 
man spent a sum of money and irrigated 20 acres in a 
more favourable place, and another man who spent 
twice the sum was only able to irrigate half that area 
in some other locality, the second man would be in a 
less favourable position than the last man?— What I 
propose to do is to draw a distinction between larger 
works and smaller works. I cannot draw that distinc- 
tion on the c(»t per acre. If I do that, I may exclude 
a man who may have spent a largo sum upon a work 
which irrigates a small area. 

189. Q. How would you distinguish them? — You 
hare the capital outlay of the tank, soy, Rs. 1,000. 
j<.xcmption will not extend over an area upon which 
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less ilian, say, Rs. 10 per acre has been- spent. If- he 
spends Rs. 1,000 to irrigate 100 acres of -land, he will 
get it all free under the exemption rules. Rut if ne 
irrigates ISO acres of land, he will only get exemption 
for 100 acres. 

190. Q. Suppose he irrigates BO acres ? — ^He will get 
exemption for those 50 -acres only. That is, he will 
get exemption for the actual area benefited by the 
tank, provided it does not exceed the maximum limit. 

191. Q. Your money limit must be very arbitral f 
— It is an arbitra^ limit. You cannot have an^hing 
but an arbitrary limit. I suggest Rs. 12 an acre. 

_ 192. Q. What is the objection to granting exemp- 
tion to the whole area irrigated? — ^Because it may bo 
unreasonable. By throwing a bund at a cost of Rs. 20 
across the stream a man might be able to irrigate 100 
acres. For making that small bund it is not neces- 
sary that the Government should give up its revenue 
on those 100 acres of land. It is unreasonable to 
expect Government to do it. 

193. Q. Suppose you were given a large sum of 
money to distribute in the way of loans for the con- 
straciioa ot veils, would you spend it on the con- 
tstruction of wells in wet lands rather than on dry 
lands? (Suppose you had a lakh of rupees to advance 
for the construction of wells, would you prefer to 
advance the money to persons who wish to sink -wells 
in wet lands under tanks, or to persons who wish to 
sink wells on dry land? — would prefer to sink wells 
on dry lands. 

19d. Q. On what ground? — Because the wet land 
at the present time is at least partially protected. 

195. Q. Where it is not fully protected, would it 
not be better to spend the money on the construction 
of wells in such areas so that they may be fully pro-' 
tccted by enabling the cultivator to give one or more 
waterings and thus protect the crops which might 
othenvise be lost? — ^1 think I would prefer to spend 
it on the worst protected dry crop lands. 


Mr. F. G. 
Shi. 
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]ta tho following note I have set down tho conclusions 
which I have formed on the subject of irrigation in 
tho Central Provinces, as the result both of previous 
experience of the province and of my tour -with the 
Irrigation Commission. 

2. The subject-matter of 
Headt nadcr wUcli considered, the note is considered under 
foui heads2 — 

I. — ^The agricultural circumstances of the pro- 
vince, showing the extent to which irri- 
gation is already practised. 

n. — The measures which should be taken by the 
State itself to extend irrigation. 

TTT . — The means and extent to which private 
effort should be stimulated and assisted 
in providing or improving irrigtion. 

IV. — The immediate practical steps to be taken 
to bring about the objects desired. 

l.—Thc agricultural circumstances of the province, 
showing the extent to which irrigation is already 
practised. 

3. An account of the agriculture of the province as 
m was in normal times, and 
UcfcTcncc inTiicd to reports on of the effects upon it of the 
the famines. series of bad years- which 

culminated in 1896-97, is 

f iven-in the Report on- the Famine of 1896-97, Chapter 
fparngraphs 12 to 26), and this account was subse- 
quently brought up to date in the first chapter of the 
Report on the Famine of 1899-1900 (paragraphs 15 to 
31). A reference to these paragraplis will save an 
overburdening of this note with a number of details 
and figures. 

4. Soa, rainfall and subsoil are the main factors 
' in determining the different 

Nataial fcatares affcctiDs agil- agricultural' practices En 
cnitaial pracHco. various parts of the province. 

Tti respect to the two first. 


wo are in possession of fairly complete information j 
but as regards the last, which is also possibly the 
most important, our knowledge is extremely meagre 
and unapplied. 

For instance, subject to correction by anybody -with 
scientific knowledge, I would' 
PilTcrciiccs in bli.ck coil. account for a very marked 
agricultural difference be 
tween our deep black soils in different parts of the 
province by peculiarities of the subsoil or imderlying 
rock. In the areas to the west of the province, com- 
prising Nimar, the Sausar Tahsil of Ohhindwaras.the 
portions of Nagpur and AVardha which lie to the west 
of the Fench and 'Wunna rivers, respecti'vely, and a 
strip of country along the AVardha river in. Chanda, 
ic generally be found that the underlying rook 
is trap, that the stony uplands consist of trap rock 
as yet imperfectly distintegratgd, that the poorest jjla- 
'teau and slopes will produce with good rainfall fair 
crops of juar and cotton, and that the light inilleta 
tiodon and .huiki are hardly at all grown; while in 
the valleys and deep soil fields these same crops, cotton 
and yuar, flourish alike in d^ and wet years, w;haat 
being, as a rule, less successiul, and sometimes only 
• yiel£ng a crop with irrigation. 

These are also the tracts in which the rainfall is 
lightest. Even in dry years 
Black eoil in the twp ureas. ' losses on the uplaiffis are 
tSotton soil. generally made up by the 

crops grown in tho lowlands. 
In 1896-97 these tracts escaped famine. In 1899-1900 
they palled through better than most plaCCT, except 
tmen the July rainfall totally failed and the young 
Seedlings withered away. In 1868-69 also they escaped 
almost unscathed. They are the most prosperous 
tracts in normal times, and are making the best re- 
covery from the recent failures. 

5 There are also enormous areas of black soil, to 
the east of the boundary lino 
Black soli which fa too heavr which I haVB roughly tadl- 
Cqt cqUou. catedu But it carries irneat 

without irrigation, and juar 
'2 0 2 
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and cotton fail upon it in iret -jrears, and do. not thrive 
"upon it except in diy years.' These crops are generally 
produced with success only in particularly weU-drained 
land, generally on sioping fields near river banhsi In 
these areas elevation of surface generally brings to 
the top light gravblly or sandy soil,' which 'can on^ 
produce small millets and grasses or light autuum oil- 
seeds. In all these districts, subject to particular 
exceptions, the underlying rock is granite; - sandstone 
or laterite, and it is unusual to find black soil in hill 
situations. 

6. 1 believe that a good deal of geological contre- 

versy has centred round the 

Ozioxa ol black soU. origin -of the black soil. Scm^ ' 

assert that it owes its colour to decayed vegetable 
matters; others that it is merely' disintegrated trap. 
It seems possible that both theories are correct, and 
that wherever it is made up largely of disintegrated 
traps, the soil will 'be' found in upland situations; and 
generally less retentive of moisture in lowlands; 
while, where it consists merely of surface alluvium, it 
owes its colour to decayed o^anio matter, and is only 
to be found in level or lowlying places. 

You will sometimes find a heavy wheat-growing black 
soil in a village which lies low in a trap area, but the 
deep soil village which will, grow cotton but not wheat 
in level fields is a rarity in the non-trap areas. 

7. 'Whenever the underlying rock of sandstone or 

laterite comes to the sur- 
• Bica luets. fagg jjj level plains the land 

is best for rice cultivation, and the bulk of our Wain- 
ganga and Mahanadi rice tracts fall within this cate- 
gory. In Sambalpur, in fact, black soil is almost 
totally absent. 

8. The agricultural practice in the matter of selec- 

. , . . tion of crapping is, however, 

InBucneo ol cnmonmcnl on greatly inHueueed by environ- 

™ ment. Where there is a 

largo preponderance of light soil suited to rice, rice 
will also be grown on the adjacent black soil; where 
cotton and juar are the prevailing crops, they will bo 
grown on fields which might better produce wheat; 
where the licaty soil suited to wheat is must preva- 
lent, wheat wiU also be grown on the light soils which 
should be cropped with cotton and juar. Want of 
communication has intensified the effects of immediate 
environment in the past; and we see.. these effects in 
the present day in the manner in which bjack soil is 
devoted to rice in Chhattisgarh, or rice neglected for 
hill millets in Mandla and the plateau district. Cus- 
tom (rairaj) has influenced the character of the;cultiva- 
tion. This effect of environ- 
)ls9 (ome importaneo la tho incnt is a fact which it is 
natter pi irrifaum. important to keep steadily 

in view in any irrigation pro- 
gramnio; for, although irrigation may bo most rapidly 
aiid usefully extended in tracts in which it is already 
practised, its absence is far from being conclusive 
proof cither that it is impossible or useless. 

0. While, however, .wo may strive to improve agri- 
culture by improring land 
which is not used to its full 
capacity owing to the preju- 
dice of its environment, it 
Would bo folly to suppose 
that the main system of crop- 
ping of each tract is in itself unsuitable. Wo may 
certainly accept tbc facts that tlio trap countiy with 
its light rainfall and well-drained black soil is best 
devoted to cotton and juar; that tho hoaiw soils of 
the Nerbudds valley are hest suited to wheat, and 
that the light jtIIow and red soils Of tho Wainganga 
and Chhattisgarh must aln'ays look to rico as their 
nrincipal product. Wo may remove tho preju^ces, 
but wo cannot diango tbo enviroumont. 

10. The same principles must be followed in devis- 
ing irrigation sebemes if 
success IS to bo attaiued. 
In tho wheat countiy wo 
must provide a system of 
irrigation which is suitable 
for wheat; in the rico coun- 
try for rico. Only if we find in tho wheat or rico 
roanlry a tract or kind of land which would in tho 
Tir*) or wheat country, ns the case may be, bo devoted 
to rire or wheat respectively, is it desirable to cn- 
eour.iv,'*, and provide irrigation for, an alteration of 
the cropping. 

11. As will appear from tho extracts from the 
Famine Ileporta to which I 

ffT'oti'o have drawn attention, until 
of ISOd-fi? tho 
p<y>pIo of tho province had 
t!'!:'"re<l at winch fretn exre«sire as from ileficient rain- 
ft!l Frerrs.-tore vithdrawal of tho rains or dry cold 
l.ad of ert<ino been experienced, but the lossfsi 


In the ailn the eranninrala 
tricl le (hat which U Icat ■aited 
ta lie Mil uxl cUmite. 


Is (he thor* o( 
t» l-e (I'iuwtd lalalro- 


suffered .had always been, local., and .partial, "and 
attention had been given to irrigation only when irri- 
gation was an incident to the raising of the particular 
crop which the locality favoured; that is to say, - in 
the case of she heavier varieties of rice, sugarcane, aiid 
garden .produce. When- the practice was, as in the ' 
Wainganga districts, to grow transplanted rioOi irri- 
gation, was more developed and understood; where, os 
in Ghattisgarh, broadcast cultivation of rice was the 
common method, it was much neglected, - or confined . 
to particular classes of ' cultivators or particular .vil- 
lages. The. cultivation of cone and garden crops wos'a 
limuiy to be e^'oyed only by -the well-to-do, or by spe-' 
cial - communities of garden cultivators of the caste 
variously known as Mjalis, Kachis or Mtrars, who hod - 
generally setcled of choice in places where water was 
near the surface, and wells easily sunk. -■ 

.. With the single exception of rice cultivation, it never 
entered into anybody’s .head that the irrigation of a 
field crop might be desirable, and the irrigation of . 
wheat was confined to small patches subsidiary to a 
garden crop. It .must be admitted that there has nos 
been sufficient time for the people to change their 
practice. 


12. The statistics we have are subject to errors 'and 
t— defects, but they are suffi- 
ilim. ^ * **'^**** ” ^ ' ciently accurate for all broad . 

issues. 1 select the figures 
of 1895-96. It was a year in which the rains withdrew 
early, and it was the-fimt dry year to succeed a number 
of wet ones. The ri;ate of irrigation in the province 
before the rude awakening took place may be judged - 
from the figures of that year. The first table which 
I give shows the distribution of . tho irrigated rico 
area : — 



1 Ibsjl uhsbb bicb is 189S-9I>. 

Tbicts. 

Irrigated. 

1 

Unirilsatcd. 

ToTin.. 


1 Acres. 

1 

Acres* 

Acres. 

Northern districts, exclud- 
ing Sooni. 

858 

520,433 

620,796 

Wainganga rico districts 
in Nagp'ar Division fltit 
Scoui, 

61M76 

654,383 

1,165,864 

Chhattisgarh . , 

153, 4b7 

3,110,005 

8,203,682 


Tho difference in practice has been very remarkablo. 

The northern districts at- 
Task iirigatbn ol rice. tempt practically no irriga- 
tion; tbo 'Wainganga dis- 
tricts irrigate nil they can; in Chhattisgarh irrigation 
is in its infancy; and Sambalpur (sontrlbutcs half tho 
amount shown against the Division. It may bo 
reckoned that a fml rice area, for tho province would 
bo 6 million acres, of which little more than a tenth 
receives irrigation in ordinaiy years. In diy years 
this proportion is lowered by -failure of tanks, and in 
years or complete drought the area protected is/ in- 
finitesimal in proportion to the whole. .Thus -the irri- 
gated rice area of the Wainganga districts, foil to 
451,000 acres in 1896-97 and to 75,000 acres 'in 1899- 
1900. 


A failure of tbo rains in these rico districts entails 
further consequences in ro- 
EiTeet of (sUare of nins on ducing the area doubly 
double crapping. cropped. In tho wot year 

189^95 tho double-cropped 
area was 1,716,000 acres. In 1895-96, a dry year, it 
fell to 1,206,000 acres. In 1896-97 it was only 565,000 
acres, and in 1899*1900 it actually foil to 164,000 acres. 


13. Tho ononnous advantage to bo gained by irri* 
. ..... gating tho rico lands of tho 

province needs no elaborate 
argument or proof; a fow 
figures will illiistrato it. If wo take million acres 
of rice in Raipur as tho area now unprotected by irri- 
g.ation, having an average yield of OOO lbs. per aero, 
then tbo wliolo area would yield in an average year 
300,000 tons of cleaned rico. 


In 1895-96 tbo late rains were sesnty, and tho crop 
was only GO per cent, of normnl, or 180,000 tons. Jn 
1806-97 the yield was only a quarter, or 76,000 tons.- 
Jn 1897-93 tlio crop was full averago; tho samo in 
1808-99. In 1890-1900 tho yield fcir.to about 30,000 
tons. If then it ho assumed that tho average yield 
were only raised by 33 per cent, (an nMiimption which 
is pitched designedly on tho safe side) by c^ploto 
irrigation, tho normal produce should bo 400,000 tons 
of cleaned rice. 
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Tito AKoanl trould tlica tlautl 



j Aia’ant 
' biirraicd, 

' j 

Atn-'-cel Ihit «r.*aM 
h-vr lv<a lurtritcd 
rrth i-jajj'itie 
l>i!;tliui. 


t .. i 

’ loai. 

} j 

Tcni. 

1595-03 . 

. 150,005 I 

{ 1 

400.000 

liOGO; . 

. ; re.w j 

400,000 

lS3r-9S . 

. ' 3CO.OOO ! 

400,(00 

XSJS-03 . 

. ; zw.oyoJS 

400,000 


\ vr**-. ■' 


1509 1M3 

. ; 1 . 

400,000 

TotAt 

. : t,-:-,o.'o 

r.t-w.ooo 


TJ:c diJTtrcKce in j'ic'd Ourtn;; tho fjr#' years siould 
ll;>'a liavc ai U-.v-t a luiirioii Ion*, or a» nmouot 
r'jiisl to Jour jc.irs' Jot^l-safi/iJy ui t!io {lopuhthsi of 
ll;e ilirtrict. iJui lJua is tjol all; for tlic calculation 
»!(vi no* alloa' lor tin* lo-a of croj*jio<l area alter the 
{amino il«<- to v.-ant of lavi of i>o]iuintioti. tuij 

f.vnoral iiiji<nvfri«!!ni''}il; luir Jiaa account Iic-.'H talon 
of thi' vaiuc of tlic tt'cunil croji. The area tlotihle- 
cnt>;>|»cd in thi- llaipur tlririrl in the «ot ji-.ar I f.'l-l'i 
tn the Khal'.a tfor the rair.itulana trore no*, ttn-n 
comjihtely Mjtn‘y<-.Ji oT'.'/vyj Asmikuii;*. that. 

»ith lito.atly irti^taf.on of tlie rioe, an area of oy),(X>) 
acres. With a yioid c'f only 1|.\, an acre, luntlit iwi 
annually «lfi'.iHo-crx>;5j><-J, th« normal [irodiiction nf 
f<v'J‘;;r.ain r<->iilijnj*, Iri-.m tho <Jftuhlo.<-r6p|iin;t trould 
lo U;ii,U».>.«0 or in noind nnialx*.-* to.ns. 

llat in the .'.orioa of jvaf.. fo!laaiti|; lhV*l-?o the area 
t!cul'4(-<ru{i{)(-d Jell at Jollosia;— 







Acr<'». 

. 317.(00 






20,(00 

1507-03 





. aM.tKO 

It'.’S.V? 





. 376,0X1 

1500.1003 


« 



11,000 


Jtton if the area dontijo-crofiiod in each of thria 
ja ar“ had jsi-Jdfd th*' full IXU R-v. t«> tho atre, there 
«'ould have Ixtn a Iarf;i' deiicienej' h<‘laK the rt.an- 
dsrd of t'V.W tm.’-i hut it tvas t^lmn in liimV of these 
ye.'.rs, and in the Inti it tvj.» pr.nctically r.il, 

Jf the rro;t Jo'-c-i for want of irri^jntion durinj; this 
p-'n«d h'* tahen ns a rnilliun and n tjuarlcr tons, th<» 
mojo-y value of thiv ni the nio'lcr.iti- rate of 1‘0 rrers 
to the rupee is r«‘pre*enf»-d by no Jem than 7 cron-i 
of rupoc-v. In the two fnniinet Government speni n 
erorc a»:d a half in Uiis «lt»tricl alone on famine relief. 
Its •adva.'itv.-s to cultivators have amounted to IfiJ lahhs, 
and its lorn in land revenue remitted and in s<'ttle- 
ment ofoT-itioni pcstpont-d uouJd not fall far short of 
20 lahliS. It Would he no cx-aeser-ation to ray that, 
tahiiiK all heads of revenue, the loss to Government 
Lai t«-<ui tao crores on ncfomil of tho Jtiiipiir Uiatnci. 

14. To irrinalo all the rice hand of Itniriur is of 
courjo an jmjiorsifile task; 

raita*. ct re.««ii»stte?ttitj hul some considerahle stride 
latTcitsctu'. ttaiaa ill that direction ia nrc(>a*nr 7 

if we nro to t.avo the district 
from famine. IVitli n popiilnlion of » million and iv 
h.alf, wo najiiiro for a year’* food-supply at lc.a-t 
2i»,(X)0 tons of food Rrain ; hut tlioro nre always somo 
rocks, and with tho help Kiveii liy other crops, wo 
roiRht reduce tho amount required to prevent nctnal 
famine to Imlf that nmonnt, or ISo.OOO tons, ores^ 
lOO.nOQ tons. .\t this rate the irrigation of COO, 000 
acres would suffice m a certainty, nud of ‘100,000 nt 
a pinch. This would cost two crorcs at K.s._ CO an 
acre, "hut by free resort to Inn the cost might bo 
mucli reduced. 

Tbo scantiness of rainfall has not lieen nt fault bo 
mneb ns its distribution and tbo iiicITcctivo means of 
etor-spo. Kren in 1809-1000 Raipur bad 11 inches of 
rain in August as against a normal «f 131, and Ililns- 
pur 20 •7-1 as ng.ainst a normal of 11, and woil-con- 
Btriicted t.mks W'ould have held somo water for the 
mueb-needed September supply, bad such tanks been 
in existence. 

10. The irrigation of rico is nt onco tbo most pro- 
mising and ncccssaty. onjeo- 

lrrir«U73 of rie« fo bo Irti five nt which to aim, hut 
tlioro nro difTcrcnces in the 
attitude of tho pcopio towards it. Wo have, besides 


providing it, to teach irrigation in tbo northern dis- 
tricts, prcnch it in Cbbaitisgarb: wbilo in tbo Wain- 
gaiiga districts the provision alone will suQico— tbo 
people will readily take water directly it is made 
available. 

Itf. Irrigation from wells plays n voty sulisidiaiy part 
in the agriculture oi tho 
Inir:.ibafr:e vciu. ]>roriuce. There is some well 
irngiiiijii o, wheat JuAiinar, 
mainly on soil wliicli docs not yield wheat well without 
It ; and the same may be found on a smaller scalo in 
tho trap coUou-juQr conutry, especially in the Am 
niid Kiiiol Tahsiis of WardhuaiiuiMigptir. \lTicac will 
also bo irrigated on n small scale whero garden culti- 
yatUMi has (lecii nb.viiduucd. Rut outside tbo cotton- 
jutii country iliero us pracliciiily no setclcd irngauon 
properly so called, and sugarcane and garden crops 
grown by special classes oi cultivators arc tho most 
iiiipunant instances of wuil-irngation. 

'Tho cultivation of garden crops requires generally 
tome capital and much industry, aud the average 
field cultivator, unless he has some Jiureditary lustiiicts 
m tlint direetiuu, will rarely bethink liiiusclf of start- 
ing a vegetable garden. 

17. Sii far an these gardens grow only perishable 
market produce for local cou- 
Ph-jU:* £fU fjr fius-i-i> ef sumption, tho idea of ex- 
Ljh Ur lici.tol. teiiuing iiieiu very largeiy is 
perfectly futile; but the case 
IS otherwise with spices, Iruits or other produce which 
IS capable of export. f*or iust.incv, carilitiuts (mung- 
j*/.«i/i) might bi! cultivated iiioro extensively. Some 
yvars ago a notable feature in the trade returns was 
tin* Lict that the [irovinco had largo net exports of 
rliiIlu-4. Rut tins was a soljtaiy instance, and in tlio 
majority of yi-.an, there is a large net import of this 
comnioility. In IIVO the value b£ imimrted chillies 
amounted to If*. 5,30,000, wJuJe tho exports nro only 
Jt*. I’r’.f.’Ol There is thiw fcopo for an incre.vse in 
cultivation of chillier. The wmo is true in respectof 
g'liger .and ftirmerie. As ri'ganls sugarcane, tho rea- 
rons nllejpd for a decline are so m.my i»id contradic- 
tory tli.nt one can spe-iik with lt»« confidence. Rut 
there js n very appreciable scope for tho expansion of 
g.mlen cultivation along pri'vont linc.i. Tho crushing 
a-.-.e-.vroetit on g.nrden industiy imposed by the Mnratlia 
Government has been considerabiy lightened by our 
PettlenH'iit OliicTi at the recent settlements, and tbo 
old opium rents have been very gcncr.illy reduced. 

IS. The last normal year for which returns are 
Ati'.ai »*.iU>!lu tf ptdcB available shows the following 
details of well-irrigation : — 

Kurober of welU — 


Temporary .... 

• » 

. iG,5(A 

Durable .... 

• • 

. VJ.C33 


Total 

. 50,197 

Area irngnted from wells , 

• • 

» 77,252 

Acres. 

Compare irrigated areas shown as 

under — 


Siinarc.sne 

• • 

. 23,425 

Grass and orchards . . 

• • 

. 3,763 

Garden corps of l:h‘irif season 

• 

. 6,26J 


Miscellaneous food-coriis cl 'kharif season . 1,333 

Alisoellatieous nou-food eiops of kharif season 290 

Tobacco 3Q 

Garden crops of tho rubl Be.vson . . . 4,001 

Miscellaneous food-crops of tho rabi season 1,2S2 

Miscellaneous non-food crops of tho robt 
season ' 22 

Total . 417212 


Some of the sugarcane is irrigated from tanks, so 
that if the total well-irriga- 
riicD-liW of Irrlfiiion i» fidd ti®® correctly sto^d, 
ctspt. there must bo nearly 40,000 

acres of field crops recoiv- 
ing water from wells. Tho latest returns hare shown 
ns many ns OT.OOO acres of irrigated vyheat over the 
province nt large. There is therefore distinct hope of 
extension of wcil-irrigntion oven to field crops, though 
it would bo too much to liopc for any efficient pro- 
tection against famine by this means alone. Even 
if well-irrigation were to bo trebled, tho effect on the 
harvest earnings of labourers would be small. 

Out of tho total area of 77,000 acres irrigated fnm 
vrclls, tho following districts arc those in which tho 
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nrons nro largest, in 
oxtonsion liou : — 

wbiob tboroforo tbo host liopo of 

Acres. 

Baugor . 

. r»,ooi 

Nimar • 

. 18,011 

BotuI 

. 0,002 

Obbindwnrn 

. 0,001 

Nagpur 

. 10,127 

Itnipur . 

. 8,63.8 

Bambnipur 

. 8,016 

Total 

. 60,260 or 73 nor cent, of Ibo 
wlroifl. 



Tlio nroii of woll-irriEnlion iinrlictilnrty Irilliim 
in tlio tlistrict-s of Mniiulo; Bcoiii, niid JJilnspur, nod 
in Jlnipur it is Biindi ndnlivoly to liie lolitl croppwl 
nron. 

10. Under the liond “Aron irnK«tod from^oUier 

other toartci ot IrriKatton. 

in the mnin rolntca lo wnteHiVtod frJm"^^^ 
litUo ijitporlttnco except m Cltnmlni. * 

MO thus trriwvtoel. It tdso iiioltidca irriRiitioi by ebnh- 
nol f?o,VlSd «trcn«.a-n 

is fftirly coiniuon in Jtnipur, bcinj' iinewn n* tlio lor 
nnd l.ua lullorly boon exited •" 
pore. The nren bo irriKutcd in Hmpur in wm 

V,600 nercH, nnd it.npponra to bo t ") 
o^ oxtondiiiR irriRnlioiii in tlint district nt nil events. 

20 Tlio Votnl irrlKiitctl nron from nil aonrcM in 
M. ino « b ISUS-OU ARCroEnted only 

Estent to whleh the ejanlrj It CJJ 000 ncre^ out of n croii- 
ilrc«5ir W ‘"•stiiou It aron of nearly 1C inil- 

Torjiniaii. ncrcs, or just about 4 

per cent. In Ibo followiiiK year it dropped to 14 per 
cent., tliorcby aliotvini; tbo liability of the oopply. to 
fail wlicn most needed. Wlierens, lioirovor, IrriRntioii 
from tanks nnd turs fell by over GOjier cent., tbe do- 
clino in well-irriRation was only 1/ per cent.: nna 
wberoas the •wells In uso renininod inirly constant, 
one quarter of tbo tanks could not bo used nt nil, 
nnd few of tbo rest govo any i«?^^ciont snipply. For 
tbo limited area tboy mil 

greatly more depondnblo tbnn tbo tank, but Uio cort 
of extonairo protection by wolls in tins provincoispro" 
hibitivo when regotd is paid to the limuod resources 
of tbo cultivotor. 

21. Thoro roraaina ono kind of ondsi-irrication to 
bo considered, and xlint is ■ 
Tho bar.dlo 2 ct fleUj lor «Uc»t f;j,o bunding of fields i'OT 
enltlriiiioa. ^ irhoat witb incidoutal rico 

cultivation in lord plocos wboro tbo hinds nro not 
obliged to bo too high. .... 

Wo have no annual rocord showing tbo cxlont and 
N progress ot bunded liolus, 

Freionisreiot emhsnkcaisnd. and it would bo most in* 
striictiro if such n record 
were nvailnblo; bul in 'districts rc-sottlcd, in winch 
bunding for wliont is a regular practice, Uio soil classi- 
fication cffectod at tlio Bcttlomont will eliow tiio stale 
of bunding n’t tho timo, Tho following tnhlo roicrs 
to a fow diBtrictB . 

Area Area aotlcr wbcal and 

• ' . • • ' embanked. * wheal^ffaniaiScttlemaDt* 


Damob 
Jubbulporc , 

SeOni .. .< 

Karsiogbpur 
Balaghat • 
Kngpnr 


Aorci. 

82,411 

a47,?01 (fully) 
60,664 (partly) 

10,407 
62,220 
18,002 - 
• 0,104 


Acre*. 

261,000 

401.000 

270,0CO 

238.000 
17,000 

320.000 


Ptept (orrtlradairJ l.iaitlrr. 


As will be soon* tliare is ft certain amount of buod* 
trig in rnMt districts, alinost ' 
invnrinbly to t<o foum’i in 
tbfuo ari’BS wbcfe real tisck 
soil is found ndj.'twnt to 
ricn ciiltiVation. Vtenn Ibere it lifts spread to lbs 
regtilftr rnbi arefts. Tlicre rxinlo scope for the cx- 
ii<ni>iiin of bunding In Bangor, Diimob, Narsingbpar, 
llo'ibnngnbfid, Nngpiir, parts of Wiirdim, nnd, 1 sboiiid 
suppoif, in itnijiiir and JiitiMntir, Tliero is no cimneo 
of tbo prnrtico tn’ing lt«efu|iy eztonded in any arcs 
wbarn h pays to t^row cotton nnd junr oven in wet 
yenm in roAtion with wheat. 

23, 1 must confi'*4 that witen I starteti un my tour 
witb tbo Cotnniiv'iion i wa« 
PfoBi* fr«« twvtiK/ «rria ts soini’wbnt scoplic.il os to tbo 
r<r e*lirrl(b l9ti« in «tl }(*r(. ndrnritngcs oi btindiiig. It 
s'-ppi,.,} to be likely that in . 
tbo experiences of tbo recent dry years the loiiet of 
the rust years bad been forgotten. JJiil after be.ving 
the ovlderiM'of ibo witnervsesof tberiortbem dritricts, 

I liftvn strong renson for tbiiiking that over n long 
series of years the gains from the *y»leiTi of bunding 
nro gismtor tbnn tbo lou't, Jtni Ilnhadur lielmn' T,.’il, 
Kns.ftncht, who has spent Its, fiO.tWX) on bund., gnvo 
strung te.ilinioiiy to tbh effect, and bis opinion fins 
been imeked by bis actions, since n goo'l ileal of tlio 
work wns dono liefore tbo yeare of rust and a good 
deol inimedintety nfter. Altliongb rin>t docs more 
dniimge in biimled tbnn. in iitiemb.nnkisl fields, yet 
when tbcrc is nn ntt.ick of rod, siieii nt roitnyl the 
wbent crop of Snitgor in 1801, lliere is nothing to 
cbixnu between tliein. in ye.nrs when rust is not so 
virulent, the extra lo<ie« in embanked land are small 
be»ide tlio extra xirorits iiindo in ulbor years. Tlie ac- 
.liml ciiltivntioii expenw's nre reduced, weiHb ere kept 
in clivck. The tracts wliicb cftino tbrougb tbe fnmitia 
)h<s(, nnd wbicb bare deteriorated le.ast, nre Ibe .lul*. 
biilporo hnrrli, tbo corresponding areas in Narsingb- 
piir nnd Mnnclln, and tbo l*ciwni>Cbnurat of Uhan- 
dnr.a. 

21. For tbo province ns n wbo1o->to wind up tins 
Eoieh sn»lj,l* st erip swu part of tlio^ nolo— tbo stan* 
ttti iTitittiBs lo be dnrd cropping may then bo 

siBjtil st. taken ns follows i— 

eu.ibrit 

. 6,0X1,000 . Pattwlly protwted by 
tanks, 600,000 aeter. 

. 3,600,000 • Partially protected by 
landt about 300,000 
acres ; by wells about 
25,000. 

3. Cotton onil its 1,003,000 . Ilsrely requires irrigation. 
inUturcs. 

4. Jvar nnd its 1,600,000 . Bo. do. 

inhtont. 


1. nice . 

2. Wbral 


6. Oram 


1,000,000 


6. Kodon and 1,600,000 

X'lifJti. 


7. Oil-seeds . 1,630,000 


Thoro is also a ' considorablo bunded nrc»_ in tbo 
Powni pargana of Bhnndnrn, which extends into tbo 
adjoining district of Chanda. 

22. Tho practice of bunding fields for wheat culti- 
„„ L .j, . . ... ration lias rocoivod a great 

«e“aSahiS“'' " impetus from tlio cyfo of 

, “ dry years, nnd it continues 

to spread every year. TJio spread of kans grass in 
Bangor, Domah, and Hosliangabad lias bcon very groat 
and bunding is now regarded ns tbo best means of 
eradicating it. This I bolievo to bo n mistake. If 
tbo money spent on bunds were spent on powerful 
cattle and deep ploughs, and tho roots of the kans 
exposed to the bot-wontlior sun, tho wood could bo 
killed; but as. the bunding lias many otbor advan> 
tages and the dradicatioii of kans js one of thorn, tbo 
idea. is not-ono to be discouraged.' 


8. Piilsea.nt ilic 530,000 
khartf.snson. 

0. Pulses of tho 1,000,000 
rabi srnsun. 

10. AH other kinds 1,000,000 
of crops. 


Grand Total... 17,600,000 


Partly protected by latidt 
and wbrn grown In rice 
districts ns a second crop 
by existing tnnks, but, • 
tbe areas sj {iiotectcd arc 
small. 

. Tbe only crtqis pcssiblo on 
some of Uic slopes of tbe 
h'atpnra districts ; bnt 
capable ot being replaced 
on level light soils by rice 
witb irrigation, and on 
tbo blsck'soils ot Cbbat* 
tisgorb by rabi crops or 
by /nor, 

. Not generally requiring 
irrigation. In the , 
famine year 1600-190 ) . 
til gave a very largo 
yield ; bnt linseed failed 
from cirongbt, and when 
grown ns a second .crop 
nfter rice, beiicSts from 
tbe irrigation ot tbo rice. 

. For tlio most part benefit 
by tbo irrigation of rice 
which they follow. 

. See gram above. 

. Includes about ' 150,000 . 
acres of suporcanc, garden 
crops, ■ • and groves, of 
Wbicb two-lhirds'nro "dry. 

. Of this 1,600,000 may be , 
taken as ^second crop* 

. grown on rice land . 


SELECTED EVIDENaB, 


Tho net area cropped, tlin* is to sny, iho area to 
Trhich n-'ntcr lias to bo brought, is tlius IG million 
acres; but wo may deduct from this tho areas shown 
against heads (3), (4) and (7), at least tu’o-thirds of 
■ item (G), and at least half of items (5), (8), (9) and 
(lU), tho omitted portions representing land which 
is or should be proVccted by bunds, or is already irri- 
gated or cannot bo irrigated. Tho halanco remaining 
for irrigation will, therefore, bo lOJ million acres. 
Tho odd 13 millions will disappear in double-cropping 
to which irrigation of tho rico crop will giro protec- 
tion, leaving 9 millions mostly consisting of rico and 
wheat land. 

Wo have now half a million acres of rico partly 
protected by tanks, and half a million acres of wheat 
partly protected by bunds. Wo can improTO tho first, 
and aim at cjctenuing tho second. If it ho supposed 
that we double tho area of the second and succeed 
in making tho area of the first secure, wo bare to de- 
duct another million and a half from tho area to 
which water has to be brought. We still hare 7i 
millions to deal with, i.c., 4} millions rice, 2} millions, 
wheat, and half a million other crops. 

The protection of a third of the rico area, and a 
fifth of the other areas, added to the areas protected 
nr to bo protected by existing tanks and bunds is, 

1 should think, tho utmost, to which we can liopo to 
attain, and should indeed suffice to save us from 
famine, provided that tho protection is well distri- 
buted. 


This would give us — 


faj Bice protected by irrigation 
fbj Wheal and rnli protected by 

irrigation . . . 0‘S 

fej Wheat, &e., protected by IvndM 1‘0 
fdj Other crops protected by wells, 

tart, or tanks . . , 0‘S 

feJ Donbic crops protected by irri- 
gation of rice . . . I'S 


2 million acres. 


Total 


5B 


Tho protection of one-third of tho cropped area, 
added to the area which never fails cn'ircly even in 
tho year of greatest drought, c.g., areas shown with 
cotton, til, jiiar, etc., should bring us through' tho 
grentese drought securely. 

It is not impos-ublo that this aim might be realized 
at an expenditure of 12 crores of rupees. Tho fomino 
of 189C-‘J7 cost the Goveniment about 2 crores.; tho 
famine of 1699-1900 about 6 J crorere, or 71 crores in allj, 
including less of land rcvciiiro and forest income, but 
not including all the consequent loss in subsequent 
years, duo to deterioration of agticiilturc, loss of 
population, loss of railway revenue, and ull the de- 
cline in public revenues which an impoi'erishcd con- 
dition of the people necessarily involves. This brings 
mo to the second iiend of this nolo ns to what tho 
iitatc should do. 

II. — E’/iaf the Stale should do of itself. 

25. There are two circumstances in which tho State 

Circam-torcc. in wliicii the must carry put irrigation 
State thoalil nnilcrtale worVa projects itself — 
itaclf. 

Firstly, when the work is beyond the capacity 
and means of private onternriso; 

• Secondly, when tlie advantage of _thc_ work is not 
understood by tho private individual. 

There are a tovr largo tanks in tho Wainganga dis- 
tricts which were found absolutely protective m tho 
famine; but these were constructed long ago, at .i 
time tvhen tho constructors had_ a free hiuid and 
wore not hampered either by the rights of their ncigh- 
bonrs or of their tenants. It is difficult to lay down 
when a work is of suffioienl; importance to bo con- 
structed by the State. I do not think that the ques- 
tion can bo decided by the number of villages which 
a particular work would irrigate. If one man owns 
two or*tlireo contippious villages, or if tho owners of 
two or three contiguous villages can be got to ,cora- 
bine, and tho work is not beyond their joint capacity, 
there is no reason why they should not jointly con- 
struct such a work. But if 

DUHcallici In the mj of no such combination is pos- 
prlrate cnteiprifc. siblc, and ■ tho work is -a 

desirable one, the intervon- 
"tion of tho State will be clearly justified. It may.be 
found ■ possible to assist private enterprise by per- 
mitting land to be acquired .for a private tank or 
.tar, if a village community is thereby benefited; but 
frequent resort to such provisions would bo likely to 
ppuro much irritation. f^he case of a State 
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work pcopio whoso jands_ aro submerged -by., a tank 

tboir neighbours or perhaps enemies Craddock. 

will benefit will bo greatly irritated by tho acquisition, 

but such a feeling would be much intensified if the 
action was taken on their neighbour’s private accovnt 
and to Ills solo profit. 

26. Tlioro is an immense field for irrigation in 

Mold point, to be nettled in *!!“ tjf® districts, and a large 
refold to tho cchomo of lareo ”“mber of projects have al- 
worts. ready been drawn up, tho 

u 1 i, great majority of which aro 

Clearly beyond tho resources of any individual. 

So for as tho large projects in these districts aro 
conccracd, 'clioro is no question os to their utility, 
and their construction depends upon the allotment of 
funds. But there are two questions to be settled 
which aro of great importance. The one is ns to 
tho terms on which water should be given to the 
people; the other ns to tho degree and extent of pro- 
tection to bo aimed at. ' 

27. First ps to tho terms. Tlie people of the 
Tfrau of pijmint for.wntcr. Wainganga will bo ready to 

fiiiK- j water at once; they 

I ^fi'^antages of irrigation. The 

pcopio of Chhattisgarh have still to be educated up 
to the advantages of it. I have no doubt that the 
education will oomo very easily, but it will be stimu- 
lated by giving them water free for a year or two, 

.P®"mps three years. In tho same way in the 
Haingnnga tracts it would bo as well to offer eater 
c . , V „ . firntj TV'ith 

•h«i intimation that it will 

•acrlllmoonlr. 

mst (oll«; .. r,.r.wL”S.SSiftS”“!ia' 

the people see how far the wtter 
waterings they are likely to be able 
to get, and generally how it has affected their in- 
comes. Anything in the way of free water, or water 
at a noniinnl rate, must be offered for n very short 
"it * nntset. The people must bo taught to 

haw time to used to an enhanced income. Special 
attention must bo devoted to ascertaining details in 

tho first instance : it cannot be left to patwnris or 
subordinate olficials. F«i-«uri8 or 

■ 28. The next point is, what is to be the standard 

irrigated area to bo 

be carded too far. that it would be foolish to 

enough water to protect 1,000. But the prudeS 
consideration can bo carried too far. If, for instance 
a tank can irrigate 5,000 acres in an average vear' 

fi® foolish to irrigate ^iy 
1,000 acres annually on the chance of that one drv 

'>® better to irrigate 
of “"<? ®nly 500 in the case 

of e.xtrome drought. This would enrich 2,500 people 
of 30, and 1.000 of these woSd 
*^'® f"“'"o year. -Whereas, 
on the other method, there would be 1,500 people not 
a pm bettor able to resist famine than before, and 
water capable of irrigating their land would for 29 
years have gone to waste. Moreover, the calcula- 
rtons would bo entirely upset if a year like 1896-97 
.";{>"ld bo madness in such a season when 
crops wore withering .all round, and distress or famine 
wim imminent to retain water on the chance of a 

iV® “ better to avert one famine 

actually on the land than to I.ay by stores for two ' ' 

famines in the clouds; wo must chance something 
The difference lies between trying to' guarantee a 
small number of people against total loss, instead of 
a larger number against actual famine. 

29. Tho enormous effedl of credit in averting 
famine must not be over- 
EIRct on credit of extending looked: If, to go back to 
vnferinptn nil orilnaij years. example, the extra 1,500 

people, who will be excluded 

Bitogcmer under one scheme, have under tho other 
™S®'* /ears, they will either have 

wyed enough to car^ them over the 30th, when thev 

ilrt"thl^ir*‘w-il°*' ^beir creditors will know that in the 
dist they will got water ns usual and give them ad- 

.>nnces to onriy th^ through. All that is necSsa^ 

for to yield a seed supply 

for the whole of the rice lands which fall, so to sneak 
within the sphere of influence of your protective tank! 

1896-97 rather than- at 
ill, because it is a kind of 

taiJnre uhicli, m all human probability, is likely to 
occur mort often; and, secondly, because, when it does 
occur^ all consideration's of "reserving "water for some 
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possiblo futuro nnd groater fftiliiro must bo ihrotrn 
to tlio winds. 


If a Tonr lilco ]800*1000 followod n ycnr like 1800>07t 
no donut tlio nrca protected would lio nmnll: but it 
would still bo tntioli larger tlinn if tlio tank nnd not 
Ireon mndci nnd it wotilu fnll on n poopio wlioiiO cro* 
dit and resources woro undiminished by prorioiin lo^s. 
It will of conrso bo objected timt tlio irrigation of 
an nren subject to Inrgo nnniinl ilnctuntions will in- 
Tolro ostablislimonts to ascertain it nnd collect ^ntcr* 
rates, srhilo by irrigating a fixed nnd smaller area nn 
anniinl sum, to bo coliccced ilireugb Tnniguxnrs, can 
bo determined. Tlicro ought, bowevor, to bn no in 
supcrnblo difliciilty in dealing in the unniti ninnnor 
with a larger area in nil ordinary. years and remitting 
fcos obnrgaablo on Innds not svnloroil in years of ex> 
tromo drought, Tlioro must nlso, I think, under any 
system bo always somo surplus receipts from peenlo 
who take water for sugarcane or rabi crops. That 
there srill bo difficulties is undeniable, but the best 
solution will lie in making n tank nnd seeing how it 


works. 

GO. Wliichevcr criterion ho accepted as to tho de- 
«... , .i. . , K*'’'* ®f protection to ho 

'n 

11(1 nol enreratrilrd In onf. ohjcct aimed At must llO to 
protect n certain area in 
each doffnito tract of the district which is liable to 
failure. Tc is hotter to aim nt diflnsion of ft me.ssure 
of protection to n number of tracts than to make one 
comer of a district absolutely secure nnd lenvo others 
totally unprotected. 

31, Q. Whiio wo nro preparing and considering tho 
... .... . possibilities of largo rcser. 

Toirs, wo mti*t not rogleet 

oMrrliplloD .. coirpwM .111. •„ 

in Ttnipiir ns tho for sfsfem 
of irrigation. Mr. Hlenkinsop has shown that in tho 
hhalsa areas of Unipnr nn exijondituro on s-lllngo 
t.anks of Its. 2,33,000 in the famine has added about 
23,000 acres to tho irrigable nren. Labour was, of 
course, often insufficiently siiperriacd, nnd sites Imdly 
selected on account of liasto nnd want of cxpcrienca; 
but if every allownnco bo made for this, Ibo ndmn* 
t.sgo in favour of inn is remnrkablo. Of tlrese bo 
writos : ‘Tlio few for.i conrtnicted. svliero. tboj' d^d 
not burst, irrigated areas out of nil proportion to tho 
exponditnro inenrred, r.j., tlio Pntlinrin for,- costing 
Il». 2,001, irrigated 4'0 acres, nnd tlie Tnndwn for, 
wliich cost Its. 6,831, including also tlie erst of repairs 
to tbo Tnndwa tank, irrigated over 600 acres, TliO 
Fora iar cost Its. 1,770 and irrigated 420 acres." 


If these results aro oven approxim.stcly nccurato, 
tho ndvis.ahility of n nnmlicr of cheap for sehemes^ 
would bo indicated, not only in Chhnttisgnrh, hut in ' 
other districts, whoro tho system is nt present little 
known. 

32. Tho second case which was referred to in para- 
graph 26 above ns a case in 
Expfrimciilil Intsillon. wliicli tlio State was bound 
to do work itself is the case 
of improvemontis, of which tho value is not known by 
tho people. There are possible nrojeets for tanks in 
tho nortbem di'stricts, which, if constniotod, wonld 
cither irrigate existing rice, or onahio rice to be cul- 
tivated. There are nlso ncssihlo tanks to irrigate 
wheat "on tho lighter amrie- 
SUIe niait taVe romc rliV. tics of wheat Inhd. Put no 
individual will bo willing to 
lay out capital on a work of tho utility, of which ho 
is not himself satisfied, nnd in many cases tho State 
would have to take tho risk of tho experiment prov- 
ing a partial failure, or a very expensive success. If, 
however, a real effort is to bo mndo to protect tlin 
country, somo risks of tliis kind must bo run ; but in 
order to savo tbo obanco of heavy less, tbo expriments 
should bo on a small scale. 


33, Thoro is in Nihiar tbo Lncbcrn tank, of wbirb 
so much WAS board in the 
Tte Laelim (aolc ta liimar. evidence before tlio Commis- 
■ sion. Tho tract in svliioli it 
is sitnatod is known as tbo Kanliarpur-Dcrin tract, 
which resembles more tbo Nerbuddn valley wheat 
country than tbo lands of Nimar. This tank should 
-at oncp'bo removed -from-tbo control 'of, tho District 
Council, bo repaired and improved, and the effect bo 
tried of lowering tbo rates at present cliargcd. It is 
beliirved that, if improved ns proposed, it wonld -iiTi- 
gnto 500 acres, ana this is about ibo scale of. tank 
which should ho a maximum until tho experiment 'of 
irrigating wheat land can ho shown to bo successful. 

A good deal was said in Nagpur about, tbo Ilnmtck 
■ c ' ‘ project; This is, a vnry *m- 

Tlie Ptmieic TTolret bitioiis reservoir, which is 

. ' ■ ' ' estimated to cost' ten lakhs 

pf rupees ttnd to be capable qf irrigating 30,000 gerps. 


Tbo two argrintents against tbo sebemo an jtbat It is 
a cmitly work to wclcct as nn experiment, and that on 
the wiiolo it will irrigate a country which wo* not 
pevoroly distressed in tho famine. On the other band, 
thoro is a gftod den! to bo said in its favour. Kinitly, 
tbo nren to irrigntod contains a substantial amount 
of rico land, ns well ns a considcrnblo nrca of garden 
cultivation ; secondly, _ much of llto aoil is light and 
ft good deal of land might heller bo used for rico than 
wheat; thirdly, wliilo possessing tliwo advantages the 
work wonld stiow bow far wheat would 1« irrigated 
on black toil . Lastly, somo villages within the ar«t 
dil suffer n good deal in tho famine. 

The coniitty which tho )>roject would servo hoj 
therefore mrrst of the clinro^erttiics which would in- 
flupiico choice for the purpose of nn experimental pro- 
ject, and llie only doubt 1# tbo expense. Tlie sanm 
money might perhaps prcsluco greater results elso- 
where. 


31. Again, ns already slated, much can ho done in 
tome dictricti to educate tho 
lB!r(d«i!-.n ef i„ir»f,d r!f. nw irrigation, 

into esrti At <h« .s'rriire''s u:d noth in Die Nerbudda val- 
tb* Siirsrs (tiuitdc. ley districts nnd in tho pla- ' 

. . tenii districts. In Seoni the 

influx in the .south-east corner of I’owars from iialo- . 
glint resulted in ■some very exrejjont rice coItiv.ation, 
but Ibis area is cut off from Clibtiidwnra lijr ft wheat- 
growing hnrfli, and the light soil on the other side of 
this land has never been used for rice. There wer* 
50 tanka constnicted, repaired or improved in Chhird- 
wara in tho famine; but os Mr. Phillips told ns in hii 
evidence, only tbreo of I hose Imvo lioon us?d for irri- 
gation, ftiid few of them were found to bold water. 

It is inconceivable Dint tanka cannot bo made which 
will hold water in ItctuI nnd Clihindwam, nnd it is 
certain that many good sites could ho found. But 
the pimple must bo tanght how to ciiltimto rico by 
importing rice ciiltivnton to teach them, jint its tho 
Acriciiltnnil Department is now teaching somo of tho 
llilnsptir cultivators how to grow juor. 


36. So far os tanks nnd lart are concerned, there 
_ . . . _ is thus scope for much use- 

. will show the way to private 

enterprise. There is less to lie done by tbo State in 
the way of bunding fields and sinking wells. This 
work innst be left almost entirely to private effort. 
Dnt even in tbo coses of these works tbero are places 
in wbicli tbo initiative may properly rest with Do 
State. , 


In parts of the province where tho bundiny system 
is unknown, or Die people bnnknpt, a few of rlieso 
works might bo_ made liy Oovemment. If tliey were 
sncco.ssful, private rnlcrprifte, assisted, it necessary, 
by tnhavt, would no donlit go on with tho worir. 
Similarly n great deal of Inna in the routh of Nagpur 
IS being spoilt by erosion nnd some specimen reda- 
nintion work«I of this land would bo most nseful. 


Lastly, in respect to wells, in Chhatti.sgarh they 
have lind to bo constructed by public funds in order 
to induce the ' people to drink well water, nnd it 
would bo equally desirable to encourage wells for irri- 
gation, Wells sunk under Dm bunds of tanks in what 
ore known ns tho 'pajra ' areas have been found most 
Ecrviccablo in somo parts of Madras and ITyderabnd, 
and Die Snmbnipnr witness spoke of them in SnmbD- 
pnr. Any idea of saving the Chliattiscarh rice crop 
iy means of wolh in Die case of drought, or any hope 
that the Clibnttisgarlii will take to sinking wells by, 
tbo biindreds when he' sees his rice crops withering, 
must nliko bo regarded ns illusory. 


36. Satin IlirgB maticis the proverb that "cverr little 
w .. . «... ... . helps ” should never oo do- 

WfJi* In ciihitibinrh. ridcd. If there are wells to 

hand already constnictcd, oven tho Clibnttisgariii can 
bo gat to use them in time of need, and DiongK they 
may not produce much food, they will at least help 
to maintain a seed supply. Wo Icamt from n Saipnr 
witness that special shifts woro made during tbo fa- 
mine to preservo somo. seed supply, nnd n small sum 
at least might bo devotod to introducing tho Hydor- 
nhad practice. ' 


We are ondcavonring - now to inirodneo an agri- 
■ cultural assoeintian' of Icad- 
arrienUonl ■•>«elnMnni ing agriculturist mnlgtizars - 
ibonM htip to titrnd inlntUoa. in every district, tho mem- 
bers of which will, it is 
hoped, undcitako in their villages, and report .upon ' 
tho most promising experiments which tho Agrienl- ■- 
tnral Dopartmont or their , own members may, bring •: 
to their notice. Efforts will bo made to indneo them 
to extend varions methods of irrigation, and a liDle 
'St^te hid ip this direction will prove most seiriceabl?. 



Sni.rOTKP FA’tllKNnE. 


HU-^Thc tnfnnj ottrf erirnf to vhieh pnrale ^rnifr- 
prife fhi'tiM bf tiimuMfd aiuJ aaisted in pro- 
rirliftr! or itnpronriff irriffalion. 

S7. The wmlilioiis n-lticli I liavo ventured to indi- 
cate ns dotormininf; wliclhor 
onwr-rM t« «»> State sljonld undertaJce 
J.V» wor);s rnliroly from us owii 
tAK-.lrf. resources niso nfTord tlie cri- 

terion ns to -tt-Iint nlionld he 
left to privftte enterprise. Tlie traditional refusal jo 
inloTfere ivitli private property went^hy tlie lioanl in 
the soeond famine': firstly, I'ec.anse it ivas felt that 
it rr.as ino't nndeslrnhle to ajtnin press famine lonns 
upon an impoverishes! nwple; :ind. r-eeondlv, lieca«<e 
the proftr.amme of useful work on mads could not meet 
tl'.e demands for employment. The deeision to im- 
prove, rx'pair, and construct maletirari t.ank't was po- 
pular witn the people and lia^ n'sulfed in much useful 
work. The amount of wsirl; rarriesl out in this tv.ay 
is ilesrrilMSl in n.ar.iRraphs SfiJ to CO'S of the lleport 
on the f. amino of IS'tV.lSXiO. and the amount *pent sras 
as much as C<T lnkh«. Orc.nter msults would have heen 
nchieroil had a c-irefnlly-ilevised pmitramme of r-iich 
works existed when the need for them nr.ve, and such 
a pmtr.amme is non* under pmparation. The fiiie.stion 
natnraliy nri'Cs whether nieli work ns the enlnrcemenl 
or iinprovemenl of villajre tank's shotiM he left to the 
chances of another famine, and whether the I.ettcr 
co«r»e would not he (o ininimire the chatuvs of famine 
hy increasiijf: the pmtcftive v.sliie of these t.sn!:«. 

ft?, .\ceordinf: to the n'lurns of there 

svere ^1,P7" irriKatioii tanks 
TsMl-r si'if. lieinit n«ed in the pmvinee, 

out «>f which over are 

to l>e found in the VTnineanjta country, inrludiiu; 
.‘tconi; 7,r/v» in ?amhalpijr; and S,(»1 ar<' tanks in 


.tllAdnent 


It Is of course n Inrpo undortakiiiB to assist -in Slfr.Jl.Il/ 

wnl ef .Icfialtc fa«<ls Org3doc7!.: 


tr.nnks, and tho host plan 
would bo to oll'ot n definito 


annual stim for this purposo. It occurred to mo that 
tho additional rale of 2 per cent, on tho land revenue,' 
which is taken in this province ns n local cess onlyj 
miplit s'ciy properly bo allocated for this purposo. 

The Act which imposed this rate was not ready to 
hand when I put this view 

.trm'tlUemnfdppljinfftlii' before tlie Commission, but I 
s'!iitii.r.Ainict>tiiif|i'irr.vr. li.avo since refreshed my mo- 

hy rcfcronco to this 
Act, A of 1878, and it scorns to ho clear that this fund 
can c.isily, under tho exist inr; law, ho so utilised. 

The prcamhle rims "whereas in order to defray tho 
cxpcndiliiro incurred and to bo incurroil for tho rofief 
am! prevention of famine, it is necessary to make a 
permanent incre.ssc to the annual revenues, and it is 
therefore expcilicnt to provide, in the territories nd- 
iiiinii-len'd by the Chief Commissiancr, for tho levy 
of addition.al rates on land, A-c., A'c.” 

Section 4 runs “tho proceeds of all rates levied un- 
der this Act shall ho c.nrricd to tho credit of tho Xiocnl 
Government." 

Sertion !i rims “from tho sums so credited, tlis 
Chief fV>inmi‘-sioner shall from time to time appro- 
priate Mich amount as tho Gorcrnor-Gcnoral in Conn- 
ell jnny direct for tho purpose of increasing tho rovo- 
nuos aratlahlc for defraying tho expendituro incurred 
or to lie incurred for the relief and prevention of 
famine in !h.> said icrriierics; or if the Oovoinoi-fTene- 
r.d in Council so directs in any other part of Briti.sli 
India. Tho 'ro-ddno of tho said sums nftor such ap- 
propriation may l>o npplictl hy tho Chief Commis- 


Se.;.ni; •.-’7' »n >ami>aumr; an<l .s.i;*! ar<' Ir.nhs m i-, ih.* control of «ho Governor-General 

1 aipnr and Bdaspnr. The own. rc of Ih.-e tanks .are (Vnncil, to such local works likely to promoto tho 
theorctie.'.Sly bo'.ind to ke<-p them m a j.ateof repair, ntsMij. lienith. comfort or convonienco ns tho Olilof 


|.;it they arc net. even th''v>retira!Iy, under any ohli- 
gation to improve then. 

Where the proprirtorc are of rnUivnling cartes on 
jwd terms with their tea- 
t, If nntt, there is n goo-l deal 
I'fii.iiKj-Titvsrajr' Ur.Vv of co-operation in the matter 
. , of onlinnry rep.niir, and the 

propnetor* will, it they hare the means, occasionally 
incur a consideralde ositkay in m.sjor repairs or im- 
rrevemrnts; lut with ah<e.,tfr landlords oaainir a num- 
Irf-r of villa, -es, e!ier,:j- and tanner arc seldom devnte<l 
fo fj.is ohji^. _ it is true that tl’ero exi*i' a power to 
notify an infringement of the Wnjih.iil..sfs with r<-- 
pert to tke tank ckau'e, but J can only recoliect one or 
two cases in wliicli the s-nforcs-nient of that cli<n*e has 
ever l>een notified, and 1 am niialde to eay wh.al the 
results siere. It may be that if iiiaro pains uero taken 
to enforce the claioe before iirgli'Ct had gone very far. 
F'litie good may eirviie. lliit if you fine a m.sn Its. "00 
for failing to *pend Its. f/vi. you are not much nearer 
Spar aim. Tlie niniiV rapaeity has bi'en diminished 
Vy that amount and the desired work has not heeii 
done. That provision of the law is effeitiro against 
an offence of c<unnii»sion iiieh ns the levy of fees for 
gracing which ought to be free, but it is hardly effec- 
tivn against a parriivo omi-iioii. i".periiilly wjien the 
omission i®, ,n.s it may he, Iwyond tho pecuniary re- 
sources of the perron eoncernei! to repair. One thing 
is ts'rtain that any fine levicnl for refii-al to repair 
a tank hhouM be at once applied to the repair of that 
tank, and this point should he noted for any special 
legislation which it may Im found iiepeeiaty to recom- 
mend for tho furthering of irrigation, 

30. But this will go a reiy small way to help mi. 

ns wo rhnil bo nldo to deni 
treigci-ncrAl Ilf rwwHsv ■«■»!}• a fow iFolnted cases 
loffnirinjTOTfwroi. of landlords who are ahlor 

Imt. neglect, to repair their 
tcinks. It will not help ns in the case of thoio who 
nro really unahlo to spend money, or in the c.aso of 
tanks in which it is tmprorfmrnf, not merely repair, 
that is needed. 

It has been given in evidenco that a great deal could 
1)0 dono to improve villngo 
AiWmWUly if ccnlriloHonitt tanla. Thoir sluico nrrange- 
iWi paweie. monts nro primitive, or al- 

together wanting ; their 
c.atehraenfc areas nro too largo or too small. At n mo- 
derate cost tlic'r protective value might bo improved. 
Tho owner is porhnps not equal to the task or cannot 
afford it. The Governroont derives at least half tho 
extra rental valiu which irrigation may add to tho 
awcls, and might not unreasonably assist in tlio im- 
provement of 'tho tanks by contributing half tbo cost. 
It tlion need give no exemption for any improvement 
olTccted, ns it will dorivo only half tho rental value of 
tho total incrcaso -wliioli tho improvement may ulti- 
mately eccuro: 

Vol. IV. 


puldic henlth, comfort or convonienco ns tho Oluef 
t’ommi»sioner thinks fit." 

Now it may ho doubtful whether irrigation tanks 

e.)nld he hold to fall within 

p .oil'w I) tl'!' cho definition of works 
■ ■ "likely to promoto tho put 

lie ho.sUh, comfort or convenience," but funds used for 
such tanks might certainly bo held ns fit npproprin- 
tioirs for tho “ prorcnfion of famine.” I am nnnwnro 
exactly how these Ifocal Funds arc treated in tho 
necoiiiits. but they appear to bo credited to tlio Pro- 
vincial Funds, and the manner in which they wore 
u*cd nppe.ar.s to have been lost sight of. These local 
r.ites nmmint to Its. 1,4?0,000 annually, and the nppro- 
pri.-ition of this sum to tlio improvement of protoetivo 
vill.nge wurks apnear to mo to fulfil tbo avowed object 
. ... . for which thc.v were imposed 

nSi'i.i ..pfy fu]]ost sense. 

The levy of this rote has alwn.vs been unpopular with 
the people, but it would greatly reconcile thorn to it 
if the funds were spent for village improvements. 

•11. If we aro to undertake tins work, a special cs- 

_ j , lablishment with an Agricul- 

Cffsllfa rt »s ri rlntfil'-i. .„.„i 1, n." +I,« 

lirs-fliloibf .Sfrlrjll-irr lirritt- , * , r i 

Rfsi. head of it n-ould ho very no- 

, , , , . ce.-sarj*. Tho fund should 

reach two lakhs in a few years’ time, and half a Inkli 
uomd give ns an eHiciciit estnlilishment specially train- 
ed for the rinss of work rcqiiiretl of it, leaving" a Inkli 
and njialf for loeal improvements. On the basis that 
propni-tors rontribiitiKl half of any outlay required 
with the aid of (nhari, or othorn'iso, an annual expen- 
diture of rhreo lakhs would ho the outlay possible 
for small works — an amount which is bv no means to be 
despised. In allotting tho funds to tho sorcrnl 'divi. 
simis and distriels, it would not bo necessary to allot 
fo each division or local area tho precise amount of 
the rotes they paid. A fund which is raised for tho 
pres-enlioii of famine would natnrolly bo devoted to 
nre.as svliicli are most inseenro; but it would bo wise 
imlicy to elevoto a portion to tlio bunding of fields 
wlioro snob work was expensive, to tbo reclamation 
of rovino land, or to small tars, allotments being modo, 
of course, on tho basis .of an equal expenditure .of 
private money on tbo work. No district should ho left 
out in tho rold altogether, but money slionid prefer- 
ably bo devoted to cases in which tho total cost of'tlio 
improvement was beyond tho moans of tho private 
ou'ner. 

•42^ As already stated furth'er b.sck in this note, a pri-' 
vato owner who is quite ready 

cr .cnuMtton («rr.I. 9 

T5ie tanlD suiijMl to certain impeded by want of command 
tafcpiiarai. Of tbo jnnd. Tho improre- 

mont will snhmcrge some one - 
ekso’s land, or tho for or contour drain has to cross over 
tho fields of a noighbonriag village. Negotiations, 
oven whoa backed by tho moral -suasion of a Rovonno 
Ofiicor, nro liablo to fail. It -will theroforo bo neces- 
sary to giro power of acquisition ip-auch coses .iiiilv 
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Eafeguards that the advantage to he gained by the im- 

E rovement by the village community benefited must 
e proved to be largely greater than the loss 'to the 
ind^iduals or the community who are deprived of 
land; that the compensation calculated is deposited 
with the Revenue Officer before the work is com- 
menced; and with sufficient security that the work 
will actually be carried out. .1 do not think that it 
would be found impossible to devise safeguards, of this 
kind, and many useful projects might he carried out 
which are now' impossible because of the dog-in-the- 
manger attitude of the person whose land is prejudi- 
cial^ affected, perhaps very dightly, by the proposed 
improvement. It would jubo be necessaty .for the 
owner of the tank to acquire land for a distributary 
channel when private negotiation failed. 

43. Xhere is still one other case to he considered, — 
that in which powers of ac- 
Cnses in irUcli GoTeinmifiit quisition should be reserved 
elioddacqaiio a private tank. to the State. If th!e owner 

refused to repair a tank, or 
to take iakttvi for the repair, or to find half the funds 
in supplement of a grauMn-aid, it might be necessary 
in ertreme cases for Government to acquire tho tank. 
In that case it would be necessary to revise the terms 
oi -tViCi sebtilemwoti Vn. swoh eT wey sewbB.l velwe 

derived by reason of the tank might be separated off 
and made payable directly to the Government, The 
threat of acquisition would suffice to bring most pro^ 
prietors to their senses. Our hands require strength- 
ening in this matter. 

44. Another form of acquisition would be a tem- 
porary acquisition in an 
Tempoiaiy aoqalBliion in tlmoa emergency, if the landlord 
of drought. refused to give water to 

those entitled to it at a time 
of drought. This power would be usefid upon occasion, 
though its exercise would only he possible in a few 
oases. Action under it would be a matter of a few 
days, while inquiry would take tune, and could not 
be entrusted to subordinate officials 


46. Some officers are afraid that State aid and in- 
, i- A 1 ,. terference of the kind sug- 
" will demoralise tffe 

people and discourage pri- 
vate effort. This depends on the discrimination with 
which the aid is given: and imder the system which 
I have roughs sketched above, aid will only be given 
to those who help themselves; while the unworthy and 
incapable are to be ousted, not aided. , At ^e same 
time encouragement must be glvon to improvements 
carried out entirely from private funds. There are 
two sorts of encouragements usually recommended : 
one is exemption of improvements ; the other free dis- 
tribution of tdkavi. 


46. I understand that in some provinces perpetual 
exemption of improvements 
Exemption of impiovcmcnts. is already the rule, while the 
late Famine Commission re- 
commended its general adoption. 

With much respect I venture 1 1 . dissent from this 
proposal. The value of an exemption from as^ss. 
ment as on inducement to improve is, in my opinion, 
exaggerated. To begin with, it is not an inducement 
at aU. The inducement is the profit to bo made from 
the improvement. The fear of assessment may be a 
deterrent. Exemption is. therefore, the removal of 
p, deterrent. A man with a revenue-free holding in 
perpetuity has no such deterrent before him, yet 
experience does not show that he spends more on 
improvement of his land than his fully-assessed neigh- 
bour. Quite the contrary, he spends less becauselie 
has not the same pressing desire to increase his in- 


come. 

I need not enlarge upon the fact that the effect 
of such exemption is obscured by the enhancement im- 

§ osed on general grounds; this has been made abun- 
antly clear by the evidence. Our assessments are so 
light that the difference made by the exemption can- 
not affect a man one’ way or the other. 

Apart, however, from this question, it is unreason- 
able that a man ,who once 
f erpetaal exemption dcpie- spends a comparatively small 
sum on applying certain 
iua.tu.co.1 tonilltles ahnuld he for ever exempt trom. pay- 
ing the State a share of the profits to which these 
natural faoilities as well ns his application have con- 
tributed. At any rate, the privilege of perpetual 
exemption should bo confined to works of most excep- 
tional cost and enterprise. 8ome recommend a fixed 
term of exemption in place of the present rule — the 
exemption for the remaining term of settlement and 
for one settlement after. 

There is great administrative convenience in teiv 
minalang the exemption.with 
^e expiry of a settlement. 
For if -you had a fixed term 
of years, and 60 people made 


Scsnmptioa o( exemptlan 
iliagld il,rtyi tak* place atieldc- 
mesi# 


wolls in a village in different years, you would have to 
prepare a record showing tho enhancement to which 
each was liable and tho date on which' it would come 
into force. In that event if the people were tenants, 
there would' have to be a perpetually progressive as- 
sessment of irritating petty rums. To judge from 
our experience of ordinary mvafis, there would be'oon- 
stnnt cases of delays in bringing these extra demands 
on to tho books, with consequent annoying recoveries 
of arrears. 

47. It would bo preferable to fix a term — say 30 

years (or 60 years in the case 
Afixcdminimamtcimlsdeslr. of large works) and to the' 
otic. end of tho settlement current 

at tho expiry of tliat period. 
This would be a most ample time for such improve- 
ments as wolls, Umds, and small tanks, i.e., such im- 
provements ns would be in the capacity of a '^nant. 
For the. large works I would reconunend exemption 
as above-mentioned, retro- 

Special tomtai for largo noiks, speotive .remission of the 
* revenue of any land sub- 

, , merged by the tank, and as 

ep udditjonal and sentimental inducement a grant 
{tukum or ubart), either, as proposed by Mr. 8^, of 
a perpetual quit-rent on the and improved, fixed at 
a proportion throe-fourths or seven-eighths of tho 
kamtl-jama, or, os suggested by Mr. Low, of a smaller 
revenue-free grant for two lives fixed at some propor- 
tion of the area improved. This concession would 
apply to plot-proprietors and malguzars, but not to 
tenants. The mvafi concession would be conferred 
with retrospective effect ns soon ar: the tank was com- 
pleted, and would continue 
Valno- of nliich slionlil not bo SO long as it was maintained . 
alienated oatElde the family. in repair. The concession 
would also bo personal to the 
grantee and his heirs, and should not continue in 
favour of a transferee. It is seldom that an owner of 
this kmd voluntarily transfers the, land he has im- 
proved. If he loses it, it is because' he is involved in- 
debt, and he loses it almost always below its full value; 
Moreover, tho revenue-free grant is intended to have 
a sentimental value in the eyes of the man who made - 
the improvement and his family. It is not intended 
ns a pecuniary benefit with a transferable pecuniary 
value. 

48. The next point to be considered is iakavi for 

land improvement. With 
Tahavi for land imnioTcmcnt the exception of the year 
email opcrallomhlthcrlo. 1896-97, in which famine' 

loans to the aggregate 
amount of llj lakhs were given out. ToJeavi operation 
for. land improvement have always been on a small 
scale. 

Ori'ginally, no doubt, applications were few, and only 
small allotments were asked 
Esconiagemcnt of iolavi dis. for. Later on perhaps small ■ 
-sussed. allotments have discouraged. 

, applications. Applications 

MO made veiy commonly ■ in tho early hot-weather. 
The financiiu year is over before the inquiries are 
complete, and some time elapses before the next year's 
allotment IS made known. Delays of this. kind are 
on© discouragement,, but I don’t think th.at they 
OTunt for much. A large loan is not to be negotiated 
in a hurry, even in the case of a private money-l»nd- 
av. It IS also the fashion to say that severity erf 
collection affords a discouragement. Loan instalments 
should al'Wiays bo suspended if the -season is such as 
to require suspension of revenue, but there is little 
advantage in making- the instalments repayable in 
the next year. If one in- 
Too early ropayment Is tbo real stalment has to be suspend- 
diicouragcment. ed, it should be postponed 

till after the last instalment. ’ 
Bave, however, for severity in a year of losses, I do 
not think .that, the demand for repayment is much of' ' 
a deterrent’ to inen taking loans. The real deterrent 
consists in making the first instalment repayable too 
soon. The rules permit of the first instalment being 
fixed three years after the receipt of the loan,’ and 
this procedure should he followed, and the term ex- 
tended to five years when necessary. The rules also 
e. veLOxiimasn. ’beim. wE ier ’repayment.' 

8o long a’ term is only necessary in the case of very 
large loans given for expensive works. Fifteen years 
should he the ordinary term. It has been the fashion . 
to fix three, five, nine and sometimes ten, but more 
often the snorter periods. The applicant is asked 
when he 'will repay -the loan. A borrower is always 
sanguine about the time in which he can repay a loan, - 
and he mentions a short one as an inducement, to - 
getting it. Very long terms are unneoessa:^ and risky 
in the case of tenants of short stanffing or small status, 
and tho security for advances is weakest when the 
country is deteriorated and the demand is for-tenants 
and not for land; 
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49. Tho L^xid improvomenfe Loans Act requires cer- 
tain formalities,, such as lo- 
Amonnt of odnuicc nUoired. . cal notification and the hom- 
ing of objections (section B), 
and the Government is bound to be satisfied that the 
security offered is adequate. It has been stated in 
evidence that .the rules do not permit of sufficiently 
largo advances being made. But Hule 7 allows the 
loan to bo made to tho full value of the land wr 
which it is taken, or of the landed security offered by 
sureties, and tho Commissioner may oven sanction a 
larger amount than this. 

It is true that in tho case of occupancy and ordi- 
nary tenants, Ilulo 9 requires tho joint personal se- 
curity of not less than three occupancy tenants, and 
tho loan cannot (without tho Commissioner’s sanction) 
exceed throe times tho total rental of the tenants who 
offer security. But since that rule was framed tho 
Tenancy Act, sections 46 (3) and 70 (3), specially pro^ 
vidcs for the sale of tho holdings of occupancy and 
Ordinary holdings in roctovory of Government loans. 
This therefore enlarges the security which such ten- 
ants can offer whenever" their land has a market 
value. 

The land for the benefit of which tho loan has been 
granted can bo sold free of all encumbrances, vide sec- 
tion 7 (e)'and tho proviso to that section. The only 
fuicstioii is what is tho land included under that term. 
When a tenant improves one field in his holding, 
docs tho whole holding constitute tho land for the 
benefit of which tho loan has been granted, .and in 
the case of a malguzar does tho term comprise the 
whole village? I am not aware that this question 
has over been judicially raised, but it is one thi^ 
might bo raised at any time, and one therefore which 
should be made clear. 

60. Another matter in connection with these, loans 

that is often raised is the 
Bates of iatcrest. interest. Tho Chief ^mmis- 
sioner may sanction loans at 
a lower rate of interest or free of interest altogether, 
and the Commissioner may order that tho running of 
interest may bo delayed “ until a date which shall pre- 
cede by at least six months tho date fixed for ^o repay- 
ment of tho first instalment of principal." Otherwise 
the interest runs from tho 
Moamio tat penal Interest Is date of the loan and is not 
nmistate. less than 6} per cent., and 

the Deputy Commissionor 
may charge 12} per cent, on aiw. instalment of prin- 
cipal or intere^ that is not paid in time. I have no 
belief in penal interest, but in all other respects the 
rules as to interest appear to be sufficiently liberal. 
Tho rate is well below the prevailing rates at which 
money con be borrowed from private lenders, and has 
certainly not deterred would-be borrowers. 

61. On tho whole, then, it appears that tho rules 

oner sufficiently attractive 
Aforo* powers should he glTcn terms if full advantage is 
io the Oeputr Commissioner. taken of them, but it might 
be well to give more power 
to the Deputy Commissioner. The necessity for obtain- 
ing sanction may deter him from offering more favour- 
able terms, and gives tho impression that the more 
liberal concessions are to bo applicable only to excep- 
tional cases. 


There is, in my opinion, a great field for the exten- 
sion of land improvement 
A great field for the gradual loans in this province, if the 
extension ui loans. terms for repayment are 

made more liberal than has 
been tho existing practice, and if these terms are pro- 
perly published in the villages,. But I would advocate 
a gradual increase. It is a mistake to press loans on 
unwilling recipients, and just at this moment the peo- 
ple are impoverished and indebted, and unwilling to 
add to their obligations. 


Li normal years the sums advionced over the whole 
province seldom exceeded 
Fixed annual oHotmenl fora fis. 30,000, but of late years 
a«Uabd the famin4 loans, which are 

really land improvement 
-loons offered under special terms, have confused the ac- 
counts. 1 would estimate, however, that we could in 
' the near future distribute four or five lakhs annually 
over the province, bnt progress must be cautious, for 
there is great risk that loans would be misapplied to 
payment of creditors, and supervision becomes diffi- 
‘ cult as loans become very numerons. "We must also 
be prepared for disappointments. If an annual allot- 
ment of five lakhs were made, it would never do to 
reduce it, because in the first two or three years it 

was not fully distributed. 
Special officer not generally I am not much in favour 
tiqulied. of a special officer being 

appointed for the distribu- 
tion df these loans. The Deputy Commissioner and 

voi. rv. 


his Executive Assistants should be able to do what 
is required, but if in any district or at any particular 
time applications for the loan become very numerons, 
-it would be easy to detail an officer on special duty 
to deal with them. 

62. Reference has been made in the course of the 

Commission’s inquiry to the 
Aid other thim peconiai; to advisability of lending tho 
priratc works. services ofiprofessional-well- 

, . , . borers in tracts where it is 

desired to push well-irrigation. This would bo a kind 
of work on which expenmture would be justified from 
the Provincial Improvement Fund, provided that such 
a staff was procnrable, at ,all events in the beginning. 
If the staff was found to be satisfactoiy, there is no 
reason why well-to-do people should not pay for its 
services at a tariff to ho fibsed by the Agricoltural 
Department in all cases in which the operations were 
successful. 

Similarly, if we have on Agricultural Engineer with 
a willed establishment,, it 
In the caio of might be put at the disposal 
of private individuals for 
_ , , . the purpose of giving advice, 

or of making surveys, a charge being made tor these 
Bor^ces to be credited to the Fund in tho case of all 
well-to^o persons. Services of this kind would be 
Bj^cially valuable to our Courts of Wards, whidi are 
o^n unable to undertake important works for fear 
or wasting their wards’ money on some ill-considered 
It 9“t scheme. The large solvent states, 

the only ones in which important projects can bo un- 
dertaken, could well afford to pay for this profes- 
sional assistance. 

63. Aly recommendations under head HI of this 


EsweiaUy asclal 
Coorto! Wnids. 


Sammaiy of rcoommcadxtion] note may therefore be sum- 
rcgaiding private works. med up as foDows 

L*— Tho .constitution of a Local Famine Pre- 
vention Fund to which would be credit- 
ed — 

(o) Tho proceeds of the present additional 
rates. 

(6) Any fees paid by Court of Wards* es- 
tates or by private persons to the Agri« 
„ cultural Department for advice, sur- 
veys, or professional assistance. 

(c) Any fines imposed on malginzais who 
refuse to oariy out their obligations 
regarding tanks. 

LI. — ^The addition of an engineering branch to 
the Agricultural Department to be charged 
to the Fund mentioned above. 

JH. — ^The balance of the Fund to be devoted to 
grants-in-aid for agricnltural improvements 
equal to half the cost of such improve- 
ments. 


17. — ^Enlarged powers of. land acquisition for tho 
improvement of village tanks, and to give 
temporary control over distribution of 
water in emerge^ut coses in times of 
drought. 

V. — ^Exem^tion of improvements for a fixed 
minimum term of 30 years or 60 years ac- 
cording to circumstances. 

VI. — Special rewards in the shape of proportional 
qnjt-rent or revenue-free grants for 
specially costly works on a scale to be 
determined, to be given on completion of 
the work with such retrospective effect os 
is necessaiy. 


VII. — The encouragement of talcavi by longer 
terms for repayment, postponement of 
first instalment to three or five years, and 
by suspension of instalments in the event 
of crop failure, effect being given to earii 
such suspension by putting on all subse- 
- quent instalments by one year. 

IV—The immediate practical steps to he taken to 
give effect to the objects desired. 

64. The construction of irrigation worlm which the 
Government may decide, 
Hecesrity of framing a c^- upon the recommendations 
“ Of Commission, to nn- 
orgeocy. dortake as State works must 

necessarily be spread over a long term of years, and 
Such funds os may be allotted annually should there- 
fore be devoted to the most urgent works, that is to 
say, to works in the tracts wbicb most need protec- 
tion. 

The selection of tracts to which money should first 
. be applied must therefore 

iDTesUgafion-in tracts not pr^ t],e duty. Having 

tooted or inadcqaately protected j™.. at,,*., -Tiati tiin wlitna 
by projects ^e^ ptepard. tipno this, wo shall seo wnion 
of the projects already pre- 
pared fall within these tract*. If any of these traote 
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are either not protected at all,- or are imperfectly 
• protected investigation must ho directed to projects 
in them if such are possible. 

'Construction will follow in the. same order, but 
the programme must, be well 

PctcrmiaailoQ b£ certain prin* ahead of construcnou,' . SO 
cipics. that in the event of famiuo 

occurring, ^relief works may 
be selected to the best advantage. The projects al- 
ready drawn up in a preliminary stage must be put 
into a final shape, if local examination and consultii- ' 
tiou with llevenue Officers show that they are worth 
constructing. But information has to be obtained and 
a decision made in respect to such matters as the duty 
of water, th'S standard tank capacity to ho adopted 
with reference to the rainfall, the degree of protection 
to be aimed at,' and the proportion of protection 
which will stave' ofi famine in any tract or group of 
villages. 

55. So far las immediate construction is concerned, 

' . , , . we have in Itaipur and Bi- 

/ “omplction of works In jaspur a number of unfinish- 

works commenced in the 
famine which should clearly 
be completed. ITe have learnt from the Ohbattie- 
garh officers that these works are eminently suited 
to give protection to types of villages which are most 
liable to failure, even though they may not he situ- 
ated in the tracts over which as a whole failure was 
most.general.* They are ready to hand; the fresh ex- 
penditure to be incurred is not large, and they will 
give us . admirable experience. Let them be com- 
pleted as soon Us is possible. But let not completion 
of- projects from preliminary to final stages or investi- 
gation come to a standstill meanwhile. 


We must have a district irrigation scUeme jusc as 
we have a districc road scheme,, and jnst as roads in 
the ro'ad scheme can be readily transferred on to the 
famine programme, so will it be with works on the 
irrigation scheme. 

These are the measures necessary with reference 
to major works to be- executed by the State; but 
there is an extensive village work programme to he 
prepared, which will include the minor works cap- 
able of being constructed as village works in famine 
time, .and of being gradually carried out from the 
local Famine Prevehtion Fund in anticipation of 
famine. 

S6. The measures summarised under Fart m of 
this note in pau^raph 62 

Katly introdaction of mcosores are Capable of being intro- 
di.cusscd in Fart 111. duced at a veiy ear^ date, 

. and thpre need be .no delay 

in respect to all which d^ut require legislation ; that 
■'ir'toTBay; nil except tlibse which refer to the acquisi- 
tion of land for pmate works. 


T.amB la t.inTi will certainly be necessary both for the 
control and manimement of 
But any legislation necessary State works, and for ohtain- 
viii Tcquiic caution. iug the powers of acquisitior 

which 1 have indicated in 
re'specc to local works. But this is too important p 
measure to be hurriedly pushed through. It is possi- 
ble to indicate general lines; but further experience 
and .much discussion are necessary before details can 
• bo determined. ’ Opinions may, however, be invited 
on the general lines, and 1 should be disposed to re- 
commend a short special Act in preference to amend- 
ments of existing Acts. Our Land llevenue Act is 
already encuiiibered with unwieldy interpolations and 
amendments, and the inter-dependence of public and 
private irrigation in this province will make, it difi<- 
cult to meet its needs by amendments or additions to 
the Northern India Canals Act. 

57. I will now bring this note to a dose by roughly 
indicating for. each district 
General Gkcich of distrlci what scope existo for oxten- 
possfbiiitics. sion of protection in one 

shape or another to the dis« 

tmetive ports of each. 


Saugor . — ^There are 25,000 acres of rice in this 
distrii^ of wbioh all hut a small /rae£iou is irrigated. 
Local inquiry is needed as to whether this con he 
usefully protected or e:d;ended, and whether rice can 
be- substituted for Some of the area (82,000 acres) 
cropped with the hill millets. But apart from this 
the chief .scope lies for improvements of Wiarif cnltiva- 
-tion, cotton and juar, on -well-devised sites; for the 
extension of well-irrigation (over 3,000 acres of wheat 
wore irrigated in 1900-01) ; and, lastly, and chiefly, for 
the extension of bunding of wheat fields. Improve- 
ments are eipeoially needed in tho Khurai Tahsil, 
whore past failures hove been ihost severe, and I'ons 
has mbst extended. . 


•I behove- also that Iho Khurai Tahsil . comprises 
most land of tho kind for which canal irrigation has 
boon attempted in the adjoining districts of Bundel- 
khond, by means of the Botwe Canal, tho results- 
gained.by ‘Which would bo of much interest. 

jDamoh . — This district is divided into well-marked 
havcli and Tiofirhavcli areas. Hie central traces^ wln'oh 
aro chiefly black soil whott land! offer tlib most favour- 
able field for tho extension of bunding, which has al- 
ready made some, progress. There is also scope for 
well-irrigation 'to he extended. 

In tho noiirha/vcli portion of tlio district there is 
a rico area of over 70,000 acres, while another. 70,000 
acres are cropped with hiU millets. There is consider- 
' able scope for the irrigation of this rice land, and of . 
the wheat land adjacent to it.' 

Juhbitlpore.^^ — There are no loss than 220,000 acres 
of nee land in this district, of which about 120,000 
acres are doubled-cropped, and provided for by the 
b^ded fields. For the rest irrigation is desirable, and 
it should be possible to convert into rice land,- or to 
substitute bettor oropping for some of tho area (194,000 
acres) now growing kodon and kutU. Most of the 
wheat area is proteoved by bunds, Bnt those can bo 
further extended, and the two systems can be de- 
veloped. 

The tracts most liable to suffer from drought are 
the Munvara Tahsil and the Kuhdum and Bargi 
Circles. 

itfandla.— ^Agriculturally the most backward district 
in. tho province, over 60 per - cent, of the peculation 
being aboriginal. As about half the district is held 
on rayatwari tenure, the State has special obligations 
in respect of it. Over a limited area it has land like 
that of the Jubbulpore haveli, but for the rest there 
is a great' deal of poor hilly, land. There are over 
80,000 acres of rice and 220,000 acres of hill millets. 
There exists very considerable scope for additional rice 
cultivation ;. juar and cotton are practically unknown 
in the district, and their introduction 's'eems desirable. 
Well-irrigation is very soanty, and .the people have 
very little capital ; but the dirtrict suffered much more 
in 1896-97 than in 1899-1900. 

Scent. — The southern and south-eastern portion of 
this district contain rice land akin to that of Bala- 
ghat and capable ■'ot being greatly secured by irriga- 
tion. In the rocky Lakhnadon Tahsil it might be 
possible to extend juar, and perhdps cotton; ami there 
should certainly be room in the valleys for much more 
well-irrigationt The haveli tract bn the dthindwara 
border might offer a field for bunding. This and a 
corner of the district situated below the ^ats did 
fairly well in both famines. 

Narsinghpvr. — ^Bunding of wheat is well known in 
this district and is capable off much extenrioii, es- 
pecially in the Gadarwara Tahsil. In the south of 
the di^rict at the foot of the Batpuras there' is a 
light soU tract which offers a field for irrigated rice. 
Tlie area now unirrigated is 26,000 acres, and this 
part suffered girea'tly in the droughts, while the central 
area of the district escaped very iightlj^ There is 
a light soil area in the Gadarwara Tahsil which it 
' might be possible to help by tars. 

Hoshangabad. — In this district the protection of the 
wheat crop should be the first consideration, chiefly 
by bunding, and to some' extent by wells and tanks. 
Tho Sohagpur Tabsil contains the .lightest soil, and 
the so-called black soil of the -tahsil might be found 
to take irrigation, if any good projects can be found. 

In the west of the district better cultivation of kharif 
crops is a possible improvement deserving encourage- 
menr. The district became too dependent on wheat, 
and has suffered for this. Bice is not important; but 
there is a strip of land along the Tawa in which wells 
might be increased^ 

Nimar. — -Well-irrigation for '(he cnltivation of wheat 
In the valleys, and for the protection of the hhaiif 
crops elsewhere, is practicallV the only form of irri- 
gation which is promising. Within limits this is the 
part of the province in which wells can be pushed 
most. 

JBeM and Ohhindwara above the 6h&is . — ^WeJls 
are capable of extension in these districts, and in the ' 
level light soils there might be much scope for the in- 
troduction of rice with irrigation. Experiments are 
necessary. Northern Betul below the Ghats should ' 
offer some good. tank sites. In the level portions of ' 
the plateau in.Botal there is a very good field for . 
extending well-irrigation, and sugarcane cultivation ' 
might re-vive. The Chaurai. and Linga tracts of 
Ohhindwara contain some level wheat land similar to 
■that of the Seoni haveli, in which bunding might .be 
■tried. >Tho area of rice in these two districts is in-' 
signifibant; ihat.uhder hill millote is vdiy lanqw< 
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l*ho Sntisar Talisil or Chhindwara belov ibo Gliuts 
is similar to the cdfcton-iuar country of Nagpur, and 
afford scope for well-irrigation. 

Wardha . — The Arvi and Wardlia Tahsils are cofton- 
juar tracts; well-ir.'igation raiglit be extended but 
. notliing else can bo done. In the Kingangliat Tahsil, 
there is a robi area in which the bunding of fields 
might bo tried as an experiment. 

Nagpur . — ^Ih the west of the district there is_ a* 
cotton-juar tract. There is good well-irrigation which 
can be extended. In the centre and south of tho 
district tlioro is a large area of wheat land, part pf 
which is favourable to ounding. Tho east of the dis- 
trict presents features similar to those of tho_ adja- 
cent rice country, and there is scope for jico irriga- 
tion. 

G8. Bhandara, Balaghai, Chanda, Baipur, BSas- 
piir, and Samhalpur. These are the great rice dis- 
tricts of the Province, and it is in mcso tlmt the 
greatest; field is open for tank irrigation, large and 
small. So much has been said about them both in 
this note and in the evidence before the Commission 
that it is unnecessary to repeat details here. But 
a lew words ate neccssaiy in 
Special remarks rrsanlins respect of Sambalpur. That 
Samtiaipiir. district is composed almost 

entirely of light soil. Its 
climato is on the whole more secure, since the cyclonic 
storms of September and October, which move away to 
the north-cast and leave the bulk of the Province 
untouched, frequently give Sambalpur rain. The con- 
figuration of the country and its soil afford facilities 
for irrigation, and the attitude of the people towards 
irrigation more resembles that of tho Wainganga dis- 
tricts than tho rest of Ghhastisgarh. Unlike Kaipur 
and Bilaspur, the district is not hampered by the 
remains of tho lahha-d>httta system which so impedes 
improvements in Baipur and Bilaspur; but, on the 
dehor hand, its tenure is such that the private owners 
have no interest in making tanks except such as 


improve their own hhogra, or home-farm. Large irri- 2lfr. B. H, 
gation works are perhaps leas necessair in Sambalpur Craddock. 

than elsewhere, but the districts should not he entiroly 

neglected in any scheme of improvement which may 
be adopted for the Province at large. 

69, As . regards the scattering of fieTds which has 
resulted from the old lakha- 

Zaihu.iiata Ejstcm ia Baipar hhaia System in Baipur 
andnuaspar. and Bilaspur, it is difficult • 

to know what to suggest. 

The present law would recognize the exchange of 
tenures which a final redistribution of fields would 
entail; and if all the parties concerned Would agree, 
the operation would be legal. But tho idea of such 
li distribution has faded, though the results remain, 
and the difficulties in the way of a compulsory redis- 
tribution would intensify several hundred-fold those 
which are encountered in the division of sir land in 
a partition proceeding. Gradual action by pressure 
brought to bear on malguzars seems the only course, 
but if the idea caught cn it might rapiffiy develop. 

60. Tv.'o statements are attached to this note show- 
ing, respectively, tho detaib; 

Statemmis attached ia thl< of irrigation in 1900-01, 
and the total figures of eer- 
'■ tain distinctive years. 

In 1900-01 the decrease in irrigation is in great 
measure due to the decrease in rice cultivatidn and 
want of seed and resources. In Chhattisgarh the xe- 
tums of the last few years liave been disorganized 
by settlement operations and famines, and confusion 
has arisen with reference to the area which is irri- 
gated by percolation (the pajra). In other parts of 
the Province, however, the sta'cistics are more reli- 
able, and show how irrigation is resorted to in norms! 
years and how village tanks are apt ro fail when they 
are most wanted in years of drought, A very brief 
memorandum showing the advantage in crop outturns 
which embankment or irrigation will give is also 
added. 
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Mr. C. A. W. Olduak, Collector of Oya, 
(liankipore, S/,th Oetoler 1003.) 


j 1. Q. {The jPreeidctiQ—IIow long have you boon Col- 
leotor of Qya ?— For nonily.fivo ycara, 

2. Q. Before tlmt vero you lit this part of the world ?— 
Yes, I have served in Sbnhabad. in Darblmngn and in 
Mongliyr also. 

3. Q. And yon bnvo probably bad somo experience of 
famineP—Yoiy slight. In 1802 in the Monghyr district 
I wns..in charge oi n small famino relief circle. Tlic dis- 
tress was not sorero. 

4. Q. Wouldyon say that Ihoro was any place in your 
distiiot whore there is a reasonable fear of famine, or arc 
you practically immune P—1 don’t think wo are immune, 
but we are almost immune at present. There are one or 
two tracts in the district in which I think famine might 
occur. 

5. Q. And what is tho charaotcrislio of these districts P Is 
it an absence of ^atns or a/miv, or is there any dcficicney 
of rainfall P— Tho normal rainfall is low in our 
district as it is in tho Shahabad district. Secondly, tho 
means of irrigation in these tracts nro few and unreliable; 
tho lands are high ; tho soil is not very prodnatire ; and if 
a good rainfall does not occur, tiio reservoirs and artificial 
channels for irrigation are not filled, and consequently ttio 
crops sutler. 


*** direction of m.'iktng the anibor- 
ityof tho Collector more supreme ?— Of enforcing the 
up-keep of theso channels on which tho cultivation of the soil 
or of n'bths of the soil of 'the district depends, maintaining 
worn, repairing them and extending them where necessary. 
Hilhout legirlation tills cannot bo done. It is impMcti- 
cable at present. 1 know many cases of pain* vritkh 
havo fallen into disrepair owing to those causes, and which 
have cither become unnsed, or partly unnserl, or so largely 
silted up tliat they are rcnderca less serviceable than they 
used to bo. 

17. Q. And would you give tho Collector summary 
powers to levy a fine in order to get tlio work done or force 
tho men to carry it ontP — I would give tbo Collector such 
power as this that ho should be in a position to say (d cer- 
tain zamindnrs who own • tbo lands through which Ibeso 
oliannels pass, *' repair tliem," and if they did not c.any out 
Ins instructions, ho should bo empowered by law to liavo 
tho work mrtied out himself and to realise tho cost from 
these zamindnrs in proportion to their interests. 

18. Q> Da you think tho effect of such a law being 
passed would bo to put them on tb&ir mettle. If not, it 
wonld give tho Collector n great deal to do P— I tbink it 
would havo that eifect also. 


6. Q. What wonld be the remedy for* this p — The only 
remedy is tho extension of tho system of artificial irrigation 
by channels, reservoirs and wells. 

7. Q. The extension of oliannels and reservoirs has pro- 
bably its limits ; lias it not P Has nil been dono that can bo 
done P— I tbink not in the caso of clinnncls, and in tbo 6.150 
of reservoirs also, 1 think, tboro is room for extension 
and improveuont. 

8. Q. These channels ; arc they derived from tho streams 
eoming from the Oya hills P — from tho hills of Clioia 
Hagpnr which fringe the Gya district. 

0. Q. And which are torrential P— Quite so, with tbo 
exception of two or three streams which are more or less 
perennial. The Funpun generally has water all tho year 
round, though it has To^ little in tho hot weather ; and 
there axe two other small streams which retain their water. 


10. Q. The Funpun passes through Fatna nlsoP— It 
does. It is a small river, but still it retains water, owing 
to the soil through which it flows. 

11. Q. These altars and channels are very onoient, I 
suppose P — They are, no donht. 

12. Q. They are entirely of native-making P They 
have not been suggested by us P— Not at all. By for the 
greater part of them date ftom before the British rule. Tho 
tendency now is for these channels to fiill into disrepair 
owing to the disintegration of proprietory rights. For- 
merly when these channels were made they were made by 
the order of large zamindars who owned large estates and 
had largo powers— powers which no zamindar at tho present 
day wields or can possibly wield under our laws. For 

. instanee, the Maharaja of Tikari was all powerful in the 
a district one hundred and fifty years ago, and in the timo 
P-of previous Maharajas, who had. similar authority, tho 
^’^-'reater portion of these channels were^ made, though we 
ve no historical records of this.^ Now it is impossible for 
57 'ipew ohanneis'of this description to be made by any 
'T, beoanse he will -have to o.'irry them through the 
General eknher zamindars who will not agree, or who will 
Fosdbiiities. ome woy OX auotheV. 


tinctive parts of things is at least partly duo to 
- -it of cohesion among them in reoogois- 
Saygor. — ^Tbere are It is the state of society at present, 
district, of which all buio a of things no doubt, but it is a 
Local inquiry is needed as t»r zamindars will combine 
usefully protected or extended, aii«» benefit, 
bo- substituted for some of tho are. 
croppi^ with the hill millets. But ais great sub.divi- 
the chief. scope lies for improvements ofi there wore for- 
-tion, cotton and juor, on well-devised ’on is eointr nn 
extension , of well-irrigation (over 3,000 a ® 
wore irrigated in 1909-01):, 
the extension of bund- Si§ 

ments are espeoiallysr ts ^ S 

whore, past failures o — 


tion we cannot 
_ tho difficnlly 
'ero, 


19. Q. Do tlicse works realty roquiro somo professional 
adviee to monago thorn ? -^Thoy do in their inerptinn. 
That is another point on which legislation is rcqiifrcd. ' No 
now pain should bo constructed unless it bo approved by 
some professional man. 

20. Q. I gather it would not bo very eas.^ to construct a 
new pain without interfering with tho rights of some 
otbor zamindatBp — It would be difiieult. Objection would 
no doubt bo raised by the zamindars haring riparian inter- 
ests further down. They would perhaps go into the Civil 
Court for an injunction or for damages. . 

21. Q. (Sir Thomas Sigham,)—Cm tboy got an in- 
junotion to prevent tbom P— I think so. Certainly. The 
Civil Court bos full powers to inlorfere in such m.ittcrs. 

22. Q. Tboy can prevent a pain being constructed P — 
They can issue an injunction. 

23. Q. Then tbo case goes np to the High Court ?— 
frequently. 

24. Q, These pains are little channels leading out of 
nullahs, I suppose P— Leading from tbo rivera. 

23. Q. Big and little P — Yes. 

26. Q. Docs tbo zamindar put a bund partially across 
the nullah' P — It is not necessary at all. (The witness 
illnstrotcd bis meaning to the Commission.) 

27. Q. Is tbo zamindar allowed to pnt a bund across a - 
pain, or partially across it P — In many cases they havo 
acquired what is called a prescriptive right to do so ; but if 
any zamindar wore now to baud np a pain, where it has . 
not been tho custom to make a bund lutherlo, the other 
proprietors wonld nt once go into Court and get it broken 
down. 

28. Q. (Mr. Mnir-Maehenzie) — And do they, as a 
matter of fact, ever attempt to do thatP—Veiy rarely. . 
Occasionally they do. Only the wealthy zamindars are able 
,to risk it. 

29. Q. (The Prostdenf.)- Then I suppose the ahar does 
double duty in irrigating the lands and having its own bed 
irrigatedP Is that soP— It is. Sir. ’ An o/iar fill* in July 
and August and part of September. It is then easy to 
irrigate paddy and other, crops, and as soon as tho water is 
all used up, rabi crops are grown in tbo bed of tho ahar. 

30. Q. Aud io which is tbo greatest importance attaohed 
— to the paddy or the crops grown in the bed P — Paddy, ns 
far as. my experience goes. No doubt a very oxcollcnt rahi 
crop is produced in tho soil of tbo bed, but it • is a very 
small one. 

31. Q. Are wells kept np in the neighbourhood of these' 
ahars P — I have not noticed that in tho Gya district. 

32. Q. (Mr. Mnir-Mackeniie.)—Tov. don’t find iL'nt 
people choose sites for their wells by prefereme in their 
neighbourhood P— No. Ahars voce generally made at a 
distance from the villages. 
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S3. Q. And tlio irolls arc generally close <o the village P 
— la my district, Gyn, wells are only ^jenerally nsod in 
proximity to the villages. In what is known- as the 
dihans. IVcll-irrigation outside village lands is very rare. 

34. Q. [Tie President.) — ^Do yon know whether any 
applications are made for advances to hare ahars, pains or 
wells P— Ostensibly for this purpose there arc nnmerous 
applications, but the greater part of the money is spent 
otlierwiso in snch cases. 

85. Q. Is there any' system of tahavi advances for wolls P 
—There is no special system for wells. 

3G. Q. In yonr district does irrigation by wells ooonpy 
an important place P — No. Pains and ahars are far and 
away ahead. I caloulatcd that nhont half the onltivatcd 
area in the district is irrigated from ahars and tanks. 
Tanks aro very fow in the Gyn district, hnt ne.aTly half, if 
not ^uite half, of the wholo cnltivated area of tho district 
is irngated from these ahars and tanks. 

37. Q. And then how much irrigation is there from tho 
pains P — I c.annot exactly say. 

SS. Q. About n quarter P— Quite, -perhaps a third. I 
would not bo sure ; 1 have not caloulatcd this. 

39. Q. Would there not bo a feeling of confidence, if yon 
had a well for the ahar, that in years of drought it wonid 
stand ont better P— A well irrigates such n small area. 

40. Q. Do you know how mnch it is in this part of tho 
world P — K well will not irrigate more than 26 highas hero. 
The average area irrigated by wells is about 6 acres. 

41. Q. Is that .ill tho year round P — Yes. 

42. Q. (Mr. Muir-Maehensie.) — Does that mean a well 
of a single mot or more ?— A well of one mot will irrigate 
about 5 acres. 

43. Q. (2Vic President.)— Vo you think any assistance 
is to be rendered to irrigation by n more liberal system of 
taiavi advances P— I don't think it is n satisfactory sys* 
tern. I don't think it would be satisfactory. 

44. Q. And why, please P— Because these advances arc, 
as n general rule, not spent on those works for which they 
are ostensibly taken. 

45. Q. And can they not ho looked after P— It is very 
diitlonit to ensure control, especially where you have got a 
largo number of advances. It is impraoticablc, in fact. 

46. Q. Would it bo worth whilo to have a special ofliccr 
or some one under the Collrcter for this purpose P — I 
don't think so. I would not advise it. I would depre* 
cato any further special establishments. Tliey oro only a 
source of harassment. 

47. Q. Do you think it would bo a good thing to havo 
a special officer going round tho ^smet giving takavi 
advances P — I think that would bo useful. Even in my 
district, I think, it would ho useful to have a special officer 
going round and giving advances. 

48. Q. {Sir Thomas JPgham) — ^What would it bo spent 
uponP— On the making of wells, repairs of ahars, cleaning 
ont of channels, pains, etc. 

49. Q. {Hr. Mvir~l\Iaekenzie.) — I don't quite under- 
stiind why you push the advances so much in Gya if you 
deprecate the extension of tho system P — I don't deprecate 
the extension of giving advances. I deprecate tho appoint- 
ment of a special establishment. 

60. Q. (2Vie President.) — see you say in your note 
that “ a system should be introduced by which sanction to 
the grant of advances could be more promptly given and the 
cosh paid personally by n gazetted officer at convenient 
centres.” You see no other practicable way of doing it or 
any better way than this P — I tliink it is one of the means 
to the end that wo want to attain. 

61. Q. {Sir Thomas Sigham.) — You speak of one canal 
that you havo in continuous flow ; that you call the Fatnn- 
Gya Canal P — Yes. That is one of tho wanches of the Bono 
system. It irrigates a comparatively small area in the Gya 
district. 

62. Q. And on the Sone Canal do they take the rents in 

shore of 'produce F— In some parts, but the rents 

are generally cash in canal-irrigated areas. 

63. Q. Bo yon think, as regards the water-rates on the 
Sone Canal, more might be taken from the occupants P — I 
think that the compensation from the canal irrigation in the 
way of additional produce is more than what they pay for 
the 'water. More could be taken perhaps from them. 

64. Q. In the case of the non-oconpancy tenants there 
is pa limit to the power of the landlom to raise the rent. 


Is there P— There is a limit. Ho would have to go to Court jufj. C.JE. 'ui 

IF.' Oldham 

66. Q. Can landlords enhance the cash rents on their 

non-occupancy tenants P— There are provisions of the law 
by which they can. 

66. Q. Have they risen in consequence of the water 
advantages P— Yes, very largely. 

67. Q. Wonld not that point to the fact that occupiers’ 
mtos are not as high as they might be P— I will not say 
that they are increasing now on those lands which have 
reached their full degree of productiveness. 

68. There is mere competition in the way of applications 
for water now than there was formerly ? - Certainly. 

69. Q. So that if tho rate was raised people would still 
come forward and want tho ■water P— I think they would. 

60. Q. You have very strong views as to the rates being 
too low P — I will not say they aro too low. 

61. Q. You BOX that tho cultivation in the district depends 
on the tanks and ahars? — Half tho artificially irrigated 
cultivation. 

62. Q. That includes the pains too ? — ^No. 

63. Q. What proportion is dependent on the pains? - 
Mr.Muir-Mackenzio also asked me that question. lam 
not in a position to say exactly, but I should say one-third 
roughly. 

64. Q. One-third of the artificial iivigation P— Yes. 

66,000 acres are, I think, irrigated by the canals. 

66. Q. You say that one reason for preventing the con- 
struction of new paint is that the holdings have become 
very much smaller, and that the landowners have much less 
power. Supposing that could bo got over, would there not 
ho an objection on tho part of all the owners of existing 
pains to any now ones being constructed. Would it be 
possible to construct any more without interfering with 
existing rights and privileges P-- Yes, it would. There are 
some streams from which no pains have been taken off at 
all as yet. 

66. Q. There are some P— Yes. 'Ihere are some places, 
moreover, hi^h up the streams where a, pain might be taken 
off and no objection would bo raised. 

67. Q. Then there is room for the extension of pains if 
you got over this difSculty ?— There is room. There is 
room for still more important improvement in the way of 
rep.airs to, and maintenance of, existing ^ains. 

68. Q. Because tho present owners will not combine P 

Yes. 

69. Q. Does one pain irrigate many independent hold- 
ings P— A ^a/»» may irrigate a hundred or two hundred 
villages or more ; that is to say, a large pain would. 

70. Q. And there is no way of enforcing the clearances 

among such a number. Is there no power for mana<'ement 
— no panchagat ? — None. ° 

71. Q. Tlien who is supposed to take tlie initiative?— 

The zamindare. It is their business. Tho system in Gya 
is tho bhaoli system of rents which theoretically entails 
upon the zamindar the duty of maintaining these works of 
imgation. Wiat has been the custom from time immemo- 
rial. There is no law on tho subject; some legal provision 
is required. The Collector c.'innot interfere at present, but 
ho ought to be able to. 

72. Q. When yon hove a number of zamindars, it simply 
depends upon their powers of co-operation ? — 

78. Q. Can any external influence be brought to bear 
upon them P— No legal influence. 

74. Q. Only personal P— The days for that are in fret 
departing too. 

,76. Q. For that you say you would require legislation ; 
would you not P— Certainly. It cannot be done without 
legislation. 

76. Q. To whom would you entrust the duty of enforcing 
their up -keep P— To the Collector. 

77. Q. Not the District Board P— No. 

78. Q. (Afr. Mnir-Maekengie.) — Why do you object 
to the District Board ? — Because it is a Board. 

79. Q. {Sir Thomas Higham)— Do these ahars have an 
excess of ■water coming into themP — Occasiondly. 

SO. Q. Is that not a common trouble ? — Fairly common, 
but they ought to have, and nearly always have, an escape. 

81. Q. Do they have an escape big enough P — If it is not 
big enough, of coarse the ahar may burst. 
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1. 82. Q, Axo they ovor filled from llio paina P— YeOi 
. somotimes. 

t • - 

83. Q. You mny fill ono nnd ibon tlio rnins coino down 
nnd It ovorfiows P— Yob, tlmt is possiblo. 

84. Q. I suppose they bolong to the rnmo oymors ns . tlid 
pains P— SomotimOR. 

86. Q. Thoro is no quostton of poying for linving Ibom 
filled up P— No. Ahars, you will undorslnnd, nro pro-enii* 
nently suited for tiio liiglicr Innds where pains cAnnot go. 
Pains, ns you understand, enn only follow the vnlleys of 
the slreems, but altars nro intended for the high innds—: 
wlittt nro known ns tanr binds in the 6yn ’distriol where 
pains onnnot roiich. . 

80. Q. Is thoro room for mnking more of these altUrsf 
—Yes. 

87. Q. TVhnt do they wnnt, — money ndvnnccs, or foino* 
body to give them n lead P— hloncy, enterprise, oduention. 

88. Q. Do they make mnny new ones now ?“Ncie ahari 
nro ocoasionnlly inndo. 

89. Q. You could not giro nny idrn ns to the numbers P 
—Ho. 

00. Q. I suppose yon linvo never hnd famine in the' Gyn 
district ; hnvo yon P — Wo nro supposed to hnvo hnd it in 
1873-74. 

91. Q. Hnvo you got nny programme for works there P 
—Yes. 

92. Q. What sort of works P— Roads, tanks. 

93. Q- Irrigation tanks P— Tanks which would bo used both 
for drinking nnd irrigation. 

94. Q. Would it bo possible to employ famine labour in 
olonring those pains out and putting them nil to rights, or 
would thnt bo objoctionnbls, ns being private property P— It 
might lead to disputes. 

96. Q. Would the owners bo able to employ labour in 
that wny P— No doubt they would, but wo would bo doing 
work for private poreons, not for the publio. 

96. Q. Thnt is bettor than doing woVk whiuli is useless ? 
—We do not do work thnt is'usoless. Tanks nro not useless, 
nor ore roads useless. 

97. Q. You hnvo plenty of useful works to employ your 
labour P — Oevtainly. 

98. Q. You employ labour thnt you have on rends P— 
Yes, and tanks of which wo ore not likely to hnvo n largo 
number. 

99. Q. You propose to put in masonry lioads to these 
■' pains 7— I think that is a voiy urgent necessity. 

100. Q. Would thoro be any groat objection on the part 
of the owners to thnt P — There would be some objection, no 
doubt, but it should be overruled. Great distress is bring 

.caused by the non-existence of snob head-works. 

101. Q. Would they welcome bonds like that to provont 
damage, or would they regard it as n means of reducing 
supply P — ^The latter. They would not welcome it. 

102. Q. Would you propose to make them even if the 
objection exists P — I would give them the ojilion of doing 
it, and if they did not, I would hnvo it carried out and 
recover the cost from them. 

103. Q. You would do it at their expense P— Ves. 

104. Q, (Mr. Muir’ Maehensie.) — With reference to 
land improvement loans during the Inst five years, I notice 
that the largest number wns made in 180G-97, — 107. Can 
yon tell me the amount P — No, but Bs, 1,04,000 was spent 
on irrigation works alone, — wells, tanks, irrigation channels 
and reservoirs. 

106. Q. About a tiiousand rupees a loan P 

106. (Mr. Allen.)~BB. 1,04,660 was spent. ' * 

107. Q. Were the loans as largo as that P— That woa 
ozoeptionally heavy. 

108. Q. Take 1898-99 P — There were 18 loans and 

Bs, 16,135 spent. ' ■ 

109. Q. That, again, is nearly a thousand rupees a loan. 
To whom are they generally advanced P — There nro two 
kinds of advances. "Those figures represent only the Land 
Improvement Loans Act. Advances are made both to 
zamindars and rayats, for improvements to zamindars, 
under the Agriciilturists’ Loans Act -to oultivatora ; very 
rarely to cultivators under the Land Improvement Loans 
Apt. 

1 10. Q. Ir tenure any obstacle P— No. - • 

S. B. B, 


111. Q. Then why do you advance so rarely?— They 

inko tlioir loans under diitorcnt Acta. , . 

112, Q- Nat if a royal wanfs to mako a well, cannot ho 
tnko it under Iho liund Improvoraont Loans AotP— He can 

^if ho likes. 

^ US. Q. That hardly seems in accordance with tho ii.len* 
iionsP— No doubt rnltlo, seed* and other things nro (he 
objects. I do not recall ony onso of a rayat applying for a 
loan for a well. 

114. (i. Is that hoo-itiBo he docs not .vant it or bccanss 
of the diflioiillics of getting it P— I cannot say. 

116. Q. Aro there any difiionUlcs on aoconnt of his 
tennroP— Ho, Bolongas tho sconrity is snifieient. If he 
has a largo oultivation, bo oun get a correspondingly large 
loan. ' 

110. Q. And ocenpanoy rights P— Wo do not mako any 
hard-and-fast rule. Oocasionnlly loans nro given even to 
those with nnn-oeonpanoy rights. 

117. Q. Is there nny diflionlly 08 to tho availability of 
tho Boourity that tho rayat, can afford P— No, It means 
delay, but thoro is no great diflienlty. There is delay on 
ncODunl of tho inquiries to bo made by tito subordinates of 
tho Rovenuo Department. 

118. Q. Can that bo obviated by any obnngo of system P. 
— If an ufliecr were ilcpntcd to go into the district where it 
was tbougiit advances inigbl be required with full powers 
from hcad-qnartoiB to give loans np to a oertain limit. 

119. Q. Have no ofTiccrs sncIi powers at present? — 
Ofiicers ill charge of snb-divisions have these powers, 

120. Q. Do not they cxeroiso them P — No, not in my 
exporiciico. Applications for loans come into the hea^ 
quarters of the district or sub-division. 

121. Q. And bead-quarters nro often far distant from 
the applionut's abode P — It is not altogether the distance. 
Tiio serious difiionity is tho^ obstaclrs created among the 
mohnrrlrs, nnd nntil the applioant gives 10 per cent, to tho 
men who deni with the loan, thnt lo.an is not given ; some 
difiionity is raised. 

122. Q. Is no altomtion needed in tho period of re- 
payment of tho loan or lowering of the rate of interest P — 

I do not tliink it is nccessaiy to lower tho rate of interest ; 
it is already low. 

123. Q. What period of repayment is nsually fixed ?— 
AgricuUnrists’ loans ore usuaily repayable In three years. 

124. Q. And Improvements Loans P— It depends on the 
amount. Ten to fifteen years ; very seldom fifteen years. 
Tlie law allow* up to Iweniy. 

126. Q. I think tho law allows, repayment up to thirty 
years, Tho rules sa^’ twenty years, but they often teslriot 
tho law on this point. Would yon be prepared to go up 
to twenty years ?— No, not beyond ten years. 

126. Q. Why do you prefer the short period P— I think 
tho men ai'e fully able to pay within that period. 

127. Q. If you allowed a longer period, would yon'be 
able to give loans to soinowhat poorer class of men P — Wo 
might, but I do not think it is a' matter of much impor-’ 
tiinco', 

128. Q. Did ynn in tie year of scarcity advance nny 
considerable sum for tho construction of Jtaeheha wells P— 
No, it wos not necessary. Lost year wns tho only year of 
apprehended scarcity during my tenure of oifioe. 

129. Q. Hovoyonoverbeon confronted with tho difficult r. 
thnt a sconrity that is offered is snbjcot to a prior cnoum-. 
branco P - Occasionally, not froguently, 

ISO. Q. A witness said that ho considered that landlords 
might with advantage be given'moro facilities to scciire an 
enbaneomont of their rent, justifiable in oongeqiionro of 
iraproTeroents ■ effected by them. ' Do you think that ad- 
visable P-— I do not think any farther facilities than arc 
already provided by the Act need be given. 

131. Q. Ho has to go to Co'art P — There are two wayB^ 
,by ooiitraot and by suit." . . 

■ 182. - Q. If the matter is anhstantislly beneficial to the 
tenant, ho would have no difficulty in getting enhancement 
by oontraot P — Not if ho is a good landlord and tho tenant - 
is reaspnoble. 

133. Q> It wonid be daiigorons to. grant fnrtler fooili: 

^ ties P— 1 think it would bo wrong in prinoiplo. , 

134. Q. Why, If the improvement is a good one P— I;re* 

. gard it as primarily the duty of the rayat- to. -improve' hli 

load. It IS chiefly tlie. result of the peculiar systcni of the 
district, which imposes tljat dpty on Ibe landlord-' .'I should . 
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like to SCO tho abolition of tlio hhaoU tennro in 6;a, and 
nothing bnt cash rents. - - 

IS5. Q. Do not you tbink that the landlord lias tbo ad- 
vantage of a good deal of capital which wonld otherwise lie, 
to a certain extent, idlo F Could it not be nsofnlty employed 
in improving the land P — It could be nsefnlly employed 
in that way. 

13G. Q. Another witness said that if irrigation conld be 
introdnoed into a district like tho Bbabna Sub'division, that 
the people, inolnding, I understand, tho zamindars, wonld 
not object to the introdnetion of a general cess F— I do not 
agree with that opinion. I think they wonld ' strongly 
object. They wonld regard it ns a violation of tbo perma* 
nent settlement. Also the advantage would not be com* 
mensurate with the cess levied. 

137. Q. Do yon think that, in spite of that objection, it 
would be_ justifiable to impose such n cess if Government 
were convinced that the advantages were commensurate F — 
I think it would. 

. ISS. Q. Do yon tbink the advantage conld be made 
commensuiatc F — That is a matter for professional opinion. 

139. Q. Supposing a tract very imperfectly provided 
with fnoilities for irrigation were by means of a protective 
work placed in as good a position as the Sene Canal area. 
‘Would that justify the cess P— Certainly. In my district, 
in conscqnence of irrigation, lands which once paid annas -8 
are paying Es. 5 to Es. 7 a bigha, and one zamindor in parti* 
cnlar told me that a village which once bronght him in 
only E$. 3,OCO now brings him in Bs. 18,000. In snch 
instances ns that the imposement of a cess by Government 
wonld ho justifiable. 

140. Q. Another snbjcct. Do paint occasionally lead 
into ahart? — It is not common. AJiart are intended 
fdV high lands which ^cannot be irrigated by raint. Oc* 
casioiially a pain is led into an aiar i then only for con- 
serving. 

141. Q. Can more water be stored by the construction of 
more ahart for the purpose of receiving water from tho 
paint P — Yes. 

142. Q. IVith regard to disputes about the rights of 
water in diifetent parts of streams, do you think it wonld 
be advant-igeons to frame a record*of*rights F — It would 
be an excellent thing. It is a proposal that has been fre* 
quently made by me in conversation, but it has never gone 
up to Government. 

' 143. Q. Do I understand that yon would enforce the 
payment for labour on paint by going to tho Collector to 
undertake the repair and to charge the coat provisionally to 
the zamindars F Would it not be preferable to levy a cess 
and tW Government should do tho^ repairs F — I would 
rather give tho zamindor the opportunity of doing it. If 
Government were to levy a cess, it wonld mean getting a 
permanent establishment for the work, and our experience 
of establishments is that they are a source of harassment 
and annoyance to the people. 

144. Q. There is no danger of the zamindars doing the 
repairs inefSciently P — If they did, the Collector should have 
it efficiently done. It wonld be for him to see it efiSciently 
done. 

. 14C. Q. He wonld require an establishment for that, I 
suppose F — Yes, it would require an increase in the sub- 
ordinate executive, but not a very large or unmanageable 
increase. 

146. Q. Zamindars, in many oases, wonld not comply 
with the orders of Collectors F — Not if they know that 
the Collectors have anthority behind to enforce them. 

147. Q. As for commutation of ihaoli lands, would 
you not fear that the people wonld dislike cash rents F — 
They would welcome them. 

148. Q. Do they not find that a prodnoe rent serres 
them better, having reference to fluctuations of the seasons P 

Is the ease of some zamindaris, bnt .not as a general 

rule. 

149. Q. In the matter of paint, do you not think it a 
good thing that Government shpuld take over the ihanage- 
ment of even some of the very large yjoifss for irrigating a 
hundred ullages for instance P— The experiment might be 
tried. 

150. .Q- (Af**. Bq;araf«o AAKfafiar.)— In the ease of 
t]ie zamindar whose revenue yon said increased from 
Be. 3,000 to Es. 18,000 fromithe introduction of canal water, 
does he pay a proportionate increase of the water-rate P — 
IFhat I cannot teE you. The rate is primarily paid by the 
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cultivator, bnt tho custom varies. In some oases the ATs*. <7..©. 1,4 ■ 
zamindor pays h^ ; in some cases nothing. Tp; Oldham, 

(Afr. Allett .) — In some oases the landlord is allowed to 

collect from the tenants. 

151. Q. IVhat is your security ' from non-ocenpanoy ten- 
ants P-— His cultivation, his non-ocoupancy right. It is 
usual in Buoh cases to grant a loan to a combined number 
of tenants, who are mutually responsible. 

152. Q. Where an ooonpanoy_ tenant constructs a well at 
his own expense, does the zamindar demand an enhanced 
share of the produce or raise his money rent p— Where 
prodnoe rents ore in force, a certain proportion of the aotual 
produce goes to the zamindar. So that if hy consbuoting 
a well a rayat’s fields prodnoe a larger quantity, the 
zamindar naturally gets the benefit. 

163. Q. Does not that tend to deter the rayat from con* 
strocting wells F — So far as 1 know it does not. 

154. Q. As to prior encumbrances, we get certificates 

from the registraton officer for which no charge is made F 

Wo don’t get certificates. 

156. Q. In other parti of India the tenants contribute 
labour to keep certain channels in repair. Does that custom 
prevail in zamin^i estates in these provinces P— That is a 
common practice in tho Gya district. As a general rule, 
the raynts carry out these works themselves. 

166. Q. Unpaid p— In the better governed estates they 
are paid, and in the Government and Wards’ estates, of 
course. 


167. Q. Has tho zamindar any power to enforce such 
customary labour P— I know of none. 

168. Q. (Afr. A/fiir-A/ociensif.)— "What is ffoam labour P 
—That means turning out in a body to repair a breach, for 
instance. 

^ 169. Q. {Mr. Sajaratna AfaifaKor.)— Would legisla* 
tion bo necetsaiy in the direction of enforcing such ourtom* 
ary labour P— There is no necessity for it. 

160. Q. Have not these paint been repaired bv village 
labour from tinae immemorial P—1 believe so. In bhaoli 
district it is primarily the zamindar’s duty, and I would 
enforce the execution of that duty. 

16L Q. The original construction is borne bythozamfn* 
dar, but the subsequent maintenance is shared between the 
zamindar and the tenants P— That is a principal system in 
vogue in the Gya district. It is regarded as the duty of 
the zamindar to maintain those works in a proper state of 
repair. 

162. Q. It wonld be regarded as the duty of the zamin* 
dar were there a record-of-rights drawn up to-morrow P— 
That would depend upon the Settlement Officer. I should 
certainly suggest it. 


163. Q. Suppose pains get out of order, has tho 
tenant any right against the zamindar in the Courts under 
the Tenancy Act P— Not that I know of. 


_ 164. Q. Jlr. Uylne said that the zamindars had no &ci- 
lities for enhancing rents even in cases where they carried 
out improvements themselves at their own cost Do yon 
accept that P— No, I wonld referyou to the Bengal Tenancy 
Act. . 

165. Q. In muting Io.mB do yon give them in instal- 
ments or in one lump P— In instalments for Land Improve* 
ment loans. 


166. Q. (Mr. ATKiV-Afaciensie.}— How about Wards and 
Government’ estates ; have you made any improvements or 
ahars ? — Many, and we have been able to extend irrigation. 

167. Q. (JUr. Allen.) —Wonld you look at the preamble 
to the Board’s rules for the Agricnltnrists’ Loans Act P 
There is a distinct intimation to district officers there that 
they are not to supersede the mahajdns. Has that any 
effect in restraining Collectors from disbursing monev 
under that Act P— Very little. 

168. Q. Under the Land Improvement Act rules I 
think there -is no power for Sub-divisional Officers to 
disburse loons, and under the Agrionltnrists’ Loans Act 

they have power only on delegation from the Collectors P 

Such powers are always driegated. lily Sub-divisional 
OScers. have powers under the Land Improvement Act 
also. 

169. Q. {Air. Sajaratna Mtidaliar .) — Concerning a 
general cess to be levied on account of irrigation, have yon 
not known a tenant pay more than his share p — Yes. I 
have not known cases where he pays more than the land- 
lord pays to the Ghivemment, hut 1 have known many oases 
In which he pays the entire cess. He ought to pay 
half. 
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170. Q. Have yon no power lo provoiit JtP— Wo nro 
powerless to prevent it. llip raynts, ns n rule; ncqnioaoo in 
Buoli notion. 

171. Q. (ilfr. Allen.) -Yon spoke ot tlio commutation 
of bhaoli tonnro into iiahdi on n largo scnlo. Would not 
there bo n dillionlt}’ in getting the tenants to combine to 
keep up their yi7anrfaJ»P— If it wore done on the linos I 
suggested, there wouid bo no dilHoulty whatever. 


■ 172. Q. Blit llio legislation yon proposed had raference 
lo pains to largo works P Yon wonld not propose lecii* 
Intion in order to keep up ahart? — Yes, certainly I wonid. 

178. Q. [Mr. A/i/ir-ilftfcitfesic.)— Would you not 
roqtiiro n vety largo inspccling stall P— Not necessarily, 
iinynts would ^soon complain if n landlord were not main* 
tnining his pain, and proprietors also. It would corns to 
the knowledge of Iho Collector, nnd ho wonid know when 
to depute an olTieor. It wonid not require a standing army 
of inspecting oiUccrB. 


Mr. J. H. Toooood, Snporintonding Engineer, Sono Oirolo. 
[BanHpore, 25th October 1902.) 


1. Q. (JZ%o PmWent.)— How long have yon been 
Snperintonding Engineer of the Sono Circle P— Five years. 

2. Q. And ns I know you have had long oxperienoo hero 
before F — Yes, ns Assistant Engineer nnd Executive Engi* 
necr. 

3. Q. Wo bavobnd nmpio ovidenco that tiio irrigation horo 
is extremely popular, ns popular ns 1 have seen nnywbero. 

4. Q. I understand that the whole supply that you can 
count upon in the hathia is employed ? — Certainly. 

6. Q. In every year P— Not every year. In 1899 the 
supply of water fell below ; and if we hnd lind to supply 
water to n larger area, wo should not have been able to do 
so. 

6. Q. The hathia is a period of about 16 daj's P— Yes, 
generally from the 26tb of September to the lOtb of 
Ootober. 

7. Q. Conld you in a year, when the supply failed, sny 
to the rayats — “ Wo cannot give it to you in 16 days, but 
we eon give it to yon in 22 days " P — That Was what 
praotioally happened in 1899. 

8. Q. Were they much worse off P— I don’t think they 
wore. 

9. Q. Did they cry out for remissiona P Did you grant 
them remissions P— No. Wo gave remissions whom the 
crop fell below a certain average. 

10. Q. Daring the whole season there are periods ' when 
there is more water than is nolually wanted, even the 
'hathia? — There are periods in whioh we have more water 
than is required. 

11. Q. Would it be worth while to take measures for 
increasing the supply of the canals for that time F — I am 
afraid the expense would be prohibitive. 

12. Q. I should like to know whether you could out down 
the walls of your weirs so ns to create greater yelocityP — 
It would cost a certain amount of money, but it might be 
worth it. It might damage nnrigation, hut that would be 
immaterial. 

13. Q. Is it a thing that has come before you ?— 1 have 
thought of it. 

14. Q. 1 understand that the extreme pressure at the 
time of the hathia is due to the draining off of the whole 
rice-fields just before P— Yea. 

15. Q.' Conld you to any advantage arrange to fill ahars 
just before, say in the first week of September P — We could 
fill the ahars, but it would affect the irrigation. I fancy 
if we went in for that system the leases would decrease. I 
don’t see how you conld quite make an nssessnient. 

16. Qi (ilfr. Mnir~MjaeJeeusie^—le there not enough 
water to supply the leases nnd to fill the ahars as well P— 
There would be at timesi 

17. Q. (The Presicie»f.i— Could one use the ahars as 
supplementary storage basins P — Of course where the whole 
block or all the lands below the ahars were under leases 
there would be no harm in filling the ahars when we are 
spilling water. 

' 18. ~Q. In September yon are spilling water P— Generally 
we ate. ' . 

. 19. Q. You think the difiSoulty would be about' assess- 
ment P— Yes. Some of these ahars are connected one with 
another, and they would probably pass, on the water to 
unleased lands.- 

20. Q. Is there inside the field of irrigation a consider- 
able amount of water supplied to lands which do not pay 
any canal rates P — There is. We try to prevent the ahars 
being filled from the canals except at certain times when 
water is given at fixed rates, but there is always a lot of 
malpractices in the way of water being taken into -unleased 
lands. ' 


21. Q. If ihess mnipmeiices moan wastage of water, 
they nro mnlprnctieoi. If fbey mean merely n qurslion of 
diflioulty of assossinent, would not yon wish to get rid of 
that diilieulty somehow P Fur instance, conld not the dilii- 
onlty bo got over so as to store nnd ntilixo water, the ahars 

' being, used ns reservoirs P— If all tbc lands wore leased, of 
course there would bo no objection whatever ; but of course 
there are eertnin high lands, which conld not be irrigated 
under the ahars. 

22. Q> (Mr. Jlajaratna ATudaftar.)— Might the ahars 
bo filled by arranging for lump payments from the znmin- 
darsP^Yon would have to sefeet yoar oAars .for that pur- 
pose. Yon might do it that way. It is possible. 

23. Q. (The JPreiident.)— Yon say the sngnr-cano cnlti* 
votion has been doubled sineo the eonstrnction of the Sone 
canals. Its area is limited to the hot-weather supply P — 
Yes. 

21. Q. You mean tho supply before the mins P— Jnst 
before tho rains. Tbc hot weather scosoa- ends with the 
26th of June. 

25. Q. What are yon irrigating besides sngar-cane, then P 
— Sugar-cane is the prinoipal crop ; there is a little indigo 
also. 

26. Q,. Do yon praotieally take ovety drop of water you 

oan for sngiir-cano P-^ Wo arc often very hard pressed indeed 
for tho su^r-eane. In fact, tho eastern main system 
baa often to bo olosod owing' to dearth of water in the hot 
weather, i,e., from the 20th of April ; the water we let out 
is even sold, . 

27. ’ Q.- IVe found elsewhere n very considemble ^sicin 
of supplementing canol irrigntion and tank irri^tion by 
wells P— You see hero the staple food of the distnet is rice, 
and that cannot be irrigated by wells. 

28. Q. I mean for crops like sugar-cane P — They do 
irrigate n little sugar-cane in places from wells ; in the 
Bbabua Sub-division I have seen a largo plot of sagar-cane 
irrigated from a well. 

29. Q. They would not think of helping canal irrigation 
by irrigation wells P— I don’t think so. 

80. "Wbat is your hot-weather supply P— It goes down to 
about 600 or 700 onsecs. 

31. Q. There has been no question of storage in the 
valley of the Sone ; hns there P — No; I don’t think there is 
any project, unless yon take those smaller irrigation streams 
in Chota Nagpur. They are on the tributaries of the Sone; 

32. Q. 1 suppose you have not much ocoasion to go into 

EhnbnaP— 1 have to visit Bbabua; Imean-just goiog by 
railway to Bbabun, but I hove not travelled about much 
within the Bbabua Sub-division. , ... 

S3. Q. Yon were, here before the irrigation by the Sone 
Canals began. Is Bbabua very mnch in the same state as 
this part was before it came under irrigation P— I think 
Bhabua is very mnch worse than the Sbahabad. tracts were 
without canals. " ’ 

34. Q. (Mr. ilf«(r-il/aobe»ste.)— What did these depend 
on then ?.~ Ahars principally. 

' 36. Q. Shahabad is very much like Gya P — Totally 
diffacimt.. . Ikiaa.'flattar .Gga. ia an. uudnlakung 

country. It (Gya) is like parts of Madias. 

36. Q. (The President.) —In tho report of the Xaramnassa . 
scheme I find in Mr. Mactfnoehy’s report that he says : — 

" The question of- command is the next one to be eon* 
adered, and here we are met by the difficulty that the 
Earamnassa traverses the western and northern portion^ 
of the district concerned, so that the bulk of the storage -is - 
unsuitably placed for conveyance to the -afiieoledtiMtB.”. 
He also goes on to say i — “ The only solution to the diffi- 
dulty appears to bo to oonstrnot a high level canal, taking 
ci^ from a weir, to be 'oouptruoted ps close as. prMticable to 
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tlie tioint whore the Karamnnssa einorges'from the hills 
at abont the level of the 270' or 280' oontonr) end running 
nearly due 'east for abont 36 miles, fulling gradually to 
ikbont the 260' contour at the point where it would meet 
the Endra river.” Could you not take a canal from the 
bottom of it P— Those reservoirs are too high .up the river 
fora canal to bo taken direct from them. The reservoirs 
are very high nud there is a water-fall of 175 feet below 
their proposed sites. 

37. Q. Then the river itself would ho made to carry 
water P — The reservoirs would hold the water and the river 
would be used to carry it to a weir lower down. 

38. Q. I suppose you think it would be the right thing 
to thrash out this Karamnassa project and have it properly 
surveyed P — Most decidedly. 

39. Q. Have you means in the way of officers for under- 
taking it P — I have not. It certainly requires a special man 
— aud a good man. 

40. Q. Has the Province got the means P— Mr. Horn 
would bo able to slate that. 

41. (Ifr. jETorn.)— I think we could get it done. 

42. Q. (2%« Frefident.) — Ton heard Mr. Eajarntna’s 
examination just now. Can yon give ns information os to 
what the cost per acre is for the measurements P — ^It has all 
been most carefully worked ont in this book. It comes to . 
about 3^ annas per acre. I think the Deputy Collector's 
establishment costs between Rs. 60,000 and Bs. 70,000 a 
year. The cost of measurement and collection are nearly 
equal — between 7 and 8 per cent. each. At present the cost 
of measurement and eolleetion is nearly half-and-half. 

43. Q, That is, 15 per cent, both for measurement^ and 
collection P— About th.at. 

44. Q. Are yon satisfied with the w.ay that the contract 
system works P — I am quite satisfied ; it is very good. 

45. Q. It does not lead to any waste of water ; want of 
economy of water P — It is minimised. 

46. Q. Do yon look after the village channels P— Yes, 
they are under ns. They are paid for by the vilki^ers and 
zamindom, bnt they are under our supervision, and we can 
enforce their repairs under section 60 of the Canals Act. 

47. Q. Are yoo satisfied that the period of seven years is 
a suitable one for leases P— I think it is about the limit it 
shonld be. 

48. Q. Ton think it shonld not-he longer p — I certainly 
don’t think it should bo longer. People die, and you find 
many changes in seven years. 

49. Q. Have you any suggestions which yon would like 
to bring before the Commission os regards the points before 
it P—1 don’t think so. I don’t think there is anything. 

50. Q. Have yon found here any demand for^^drainago 
accompanying irrigation P — ^That was so some years'ago, jnst 
after the irrigation commenced on the Sone Canals, and a 
large number of drainages were carried ont. 

51. Q. You have a number of drainage channels P — Yes. 

52. Q. (Sir Thomas Sighatn,)— As regards these ones- 
tions.of measnremeirt, I understand yon have very little 
measnrement to do in the Sone Canals P — A great deal of 
measurement has to be done. Blocks have to be measured 
when yon give a lease. 

53. Q. After yon have given the lease yon don’t measure 
at the end of the cropping to see which parts of the field have 
taken water and which have not P — Ho, we assume all has 
been watered. A man is liable whether he takes or does not 
take the water. 

64. Q. What is the USB of yonr measurement staff?— We 
have to retain a certain number, because in one year a - 
certain number of leases lapse. 

65. Q. Your measurements are not only on the applic,a- 
tions for long leases, hut subsequently for the rabi and 
perennial crops ? — Yes. 

66. Q. {Mr. .V«iV-3/iiciensic.)— Also for the season 
lenses P — ^They are genei-ally measured up about the time 
the applications are made ; sometimes before, sometimes 
after. IVe try to measure them up before we grant the 
leases. The Aiariyseason leases are in blocks. 

B7. Q. Conld yon tell ns something about these blocks j 
what are the sizes of these blocks P— They vary very much. 
We have some 40 lighasor 25 acres. That is the smallest 
block. The rule is nothing less than 50 acres is leased. Some 
vUlnges have 800 or 900 or 1,000 acres, — perhaps mote. 
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■ 68. Q. I suppose you never have a block divided between 
two villages ?-Sometoes we add a small area in one Toogood.' 
village to a laiger block in another. __ 

69. Q. For convenience P— 'Yes. 

60. Q. Asa rule, the block is village by village ? — Yes. ’ 

'61. Q. Bat you may have more than one block in a vil- 
lage P — Yes. We have more than one block ; sometimes ' 
two or three blocks. However, I am trying to get them so 
that all the leases expire simultaneonsly. 

I 

62. Q. Supposing some of the owners in those blocks do 
not want water, what happens ? — If they do' not all agree, 
that is to say, if a very small percentage is left out, we give 
in and grant lease. But it mnst be a very small percentage. 

Wo generally wait till they aU agree. 

63. Q. if they do not all agree, yon do not give a lease P — 

We do not unless there are a very few left out ; and if there 
•are a few, we try and catch them. We keep a watch on those 
who are left out. They have our special regard. 

64. Q. That means an establishment P — Yes. Patrols 
go round to look after them. 

65. Q. Then what do yon do in regard to remissions P 
— No remissions can be granted on long lease lands, except 
spedally under the Superintending Engineer’s orders. 

66. Q. On what gronnds does he nant that P — If the 
field has been left nncnltivated, he might grant it, or if the 
man has bolted. 

67. Q. If the water has been available and the man does 
not take it, do you grant him remission P— Very rarely. I 
think in the last three years abont Bs. 13 has been granted. 

68. Q. Have you no claims for remission on the ground 
that the snpply was not sufficient or regular enough? — We 
have had no such complaints. 

09. Q. Yon never give remissions on that ground? — No. 

70. Q. 'Yon never hare applications for remission on 
account of irregular supply P— We may have had, bnt there 
have been verj' few complaints. 

71. Q. Then practically yon give no remissions P — ^None 
on the long leases. 

72. Q. {Mr. jLr«fr-il/oci'enc»e.)— But yon do on the 
season leases P — ^Tes, we do on season leases, but not on 

season leases. 

73. Q. {Sir Thomas Higham,)-^^eaeon leases are not 
entitled to water until long leases have had theirs P — 

Generally we look after the snpply to the long leases first. 

74. Q. A long lease has a preferential claim P — Yes. 

75. Q. Therefore season leases might have a .short 
supply P — Well, I don’t recollect any cases. 

76. Q. If there was a short snpply, wonld yon give 
renussions ? — We don’t give remissions generally in block 
areas, and the season Mari/’ leases ore block areas. 

77. Q. In raii yon give remissions P — ^Yes. 

78. Q. And perennial?— Yes. 

79. Q. On account of short supply P — It is generally 
failure of crop. 

80. Q. From whatever causes P— It is generally not due 
to our short supply. 

81. ^ Q. Supposing crops were eaten np by locusts, would 
yon give remissions for that P — We have done so. 

82. Q. Yon don’t make a regular practice of it? — No. 

83. Q. What is the system of rotation in giving 
water P— Is it given continuously to the people? — For ten 
days they get water consecutively, and then for five days 
they ore shut off, and so on. 

84. Q. That is the practice P — On the Fatna side they 
have 12 and 4 days respectively. We shall probably reduce 
that to 10 and 5 days respectively. Ten and five days is the 
general system. 

85. Q. {The President.) — What percentage of the lands 
are watered, as a role P— No. Fifty per cent, is what we 
limit ourselves to a certain extent, hat we do gonpto 80 
or'90 per cent, in a small village. 

86. Q. Theoretically, you irrigate about 50 per cent. P— 

Yes, so as to distribute the benefits of the water more evenly 
thronghont. 

87. Q. {Sir Thomas Higham ^ — Then I understand 
your capacity is limited by what yon can do in the first 15 
days of October P — Yes, they must have water' for the rice 
crop during that period. 


2£2 



■aia 


INDIAN mniGATION COJIMISSION: 


88. Q. Both the late rice and the early rice P— Not the 
early rice. For the early rice they don’t rvant the water ; 
far the late rice they want it. 

89. Q. In Maconoeby’e hook ho eays that the dntics are 
based on the total kharif area,— not on the late rice 
area F-r-Yes, bat the area of early rice is a very small pro- 
portion. ^ 

99. Q. The only time yon hare really fallen short in the 
hathia was in 189.9 P — ^I'es, in .October 1809. 

91. Q. What is the marimnm supply of the canals P— 
4,600 cusecs in the main western system and 1,850 cnsccs in 
•the main eastern system. 

92. Q. What did yon do in 1899 P — I disiribnted the 
snpply between the three main branches. 

93. Q. The three main branches are P— 'The Patna, Arrah, 
andBnsar. Thewaterwas distributed between them accord- 
ing to area leased. 

94. ^ Q. Now yon are refnsing leases on occonnt of the 
experience of that year P — To a ceriain extent wo are 
refnsing leases on account of the limited capacity of onr 
canals. Tbe capacity of onr canals is only 6,360 cnsccs. 

95. Q. In 1899 yon say yon refused applications for 
40,000 acres P— Yes. That m, where it was beyond onr 
Jc:har\f\\rB&, We conid not extend tbe water there. Onr 
canals only carry 6,350 cusecs. 

96. Q. That is because yon have not got the water P-> 
Yes. 

97. Q. Thc'irrigation for largo areas has natnrally to be 
reduced when there is a waqt of water P — Yes, and wo have 
not got the water. We cannot cany more than 6,630 cnsccs. 
If yon take 6,350 cubic feet and multiply it by 60, that 
gives about 360,000 acres. 

98. Q. Yon can never do more than 360,000 in the 1char\f 
area P — 1 don’t think so, nnless we increase onr carrying 
capacity, and we must al^ consider the water wanted in the 
hathict. 

99. ^ Q. Yon are limited 1^ the water wanted in the 
hathia P — ^Yes ; by the amonnt of water we can rive Wing 
the hathia^ 

100. Q. What do yon call the hathia, 16 days in October P 
-^16 days. It is a Inuar asterism. 

101. Q. Cannot it bo stretched P — I have already aaid 1 
think it can. 1 think in 1899 we practically did stretch it. 
It is the only year we probably did stretch it, bnt I think it 
afEected tbe crop. 1 told the people distinctly that year 
when they came and crowded roonn my compound— “ If 
yon use the water carefully, yon will get a very fair crop ; 
yon will not get a fall 16-aniia crop, hat yon will get 14- 
anna.'’ 

102. Q. Yon did not ^vo many remissions P— No. We 
gave certain remissions, if they hoi a very hod crop. 

103. Q. When leases fall, are they invariably renewed/ or 
is there any difScnlty in doing so P— The people are always 
eager to renew them. They never let them drop, not if 
they can help it. We ^me^y zefose those who will not 
comply with onr conditions cm making proper boundaries, 
improving their village cbatmels, etc. 

104. Q. Then if yon have sgot so many applications, I 
suppose yon have a strong tend?— ’Yes, we We. ^c 
rayats ore very loth to lose a lease. 

105. Q. The area that lapsed this year was 36,000 ? — 
Yes, and the total area applied for was 141,090. 

106. Q. Have yon a perfectly free hand in refnsing or, 
renewing a lease ? — Yes. 

107. Q. If a man has had a lease foreerea years, conid 
you say— “ we won’t ^ve it to you*’ P— If he does not comply 
with onr conditions. N^ water is so valnable here, people 
are eager to get it ; and if they don't comply with the con- 
ditions, we do refnse them. 

108. Q. Bnt if th^ comply with the conditions, yon 
don’t refnse P—W e never refnse. 

109. Q. Have they any rightsP— I don’t think so. 

110. Q, You do refuse them rymr and again P — Yes, we 
have refnsed them. 

111. Q. ■TOen were the rates last revised ? — The former 
rates expired in 1895-96 and were then xevised. 

112. Q. Were they raised then?— Yes. 

113. Q. Is there any legal objection to their being raised 
at any time ?~Nme whatever. 


114. 'Q. Then it is a matter of supply and demand P— 
Jnstso. It is a matter of snpply and demand;, and also 
the. haieSts that the cnltivatora get from irrigation ; 1 mean 
the extra prodneo they get. ■ . . 

116. Q. Supposing yon said that, instead of ciaigiiag, 
Bs.2-8 for the ‘long system leases, yon would charge 
Bs. Sfthcrois nothing to prevent year doing that P— No. 

I think thcro is every reason for ns to do so. 

116. Q. It is now seven years since the rates wore last 
revised?— To when docs'tho present rate extend?— TJp to 
Harch 190-1. 

117. Q. Is thcro any question of rauing them then? — 
It is now under consideration. 

118. Q. (A/r. JLfuir-J/ael'ensie.)— Yon cannot raise the 
rates in the middle of tiie lease?— No. 

119. Q. (Sir Thomat nipham.)—‘llow far docs Govern- 
ment deliver water? Hoes it deliver it into each block P— 
-Government delivers water up to each block. We are 
trying to get the channels extended well info the blocks. 

120. Q. Tho Government channels? — ^Wo have no Gov- 
ernment channels ; they are all private channels. 

121. Q. You have distributaries?— Yes, and thqr are 
Government channels. 

122. Q. Ho these distribntaries go into the villages?— 
Ho. 

123. Q. Is water brought into the edge of every village? . 
—No. 

12-1. Q. And the village channels may have to pass 
throngh another village P— Very often, and we liavc to 
acqnirc the land for these channels.^ Generally tho people 
the lands where the channel is in their own village, 
'ihev can arrange this among themselves; if not, wo acquits r- 
the land under Uie Act. 

125. Q. Ho yon pay for the land? — Yes. The applicant 
for the village channel W to deporit the money in the 
Hxcentive Engineer’s office before any prriiminary action is 
taken. 

126. Q. Ho yon buy tbe land? — Yet. We take up tbe 
land under tbe land Aeqaisition Act. 

127. Q. Is there nnyobjectionP— Yes, they always want - 
tbe channel to go another way. Ihey always want to 
save their own lands and put it in their neighho^'. 

128. Q. What is the length of these water-conrses P — 
We limit them to 2 miles. 

129. Q. What do you mean ?-^ We don't allow them to. 
go more than 2 miles from the distribntaries. 

130. Q. If th^ want to go farther, do yon make another 
distributary?— As we hove not get the water, I throw out 
those applications, hccausc.Iots of onr-distrihataries ran dry' 
dating tne kharif season. 

132. Q, Does much trasle go on in these tnter-eowrscs?. 

— There is not mnch waste, bnt there is a certain arnount.nf'-*- 
waste, becanse some of tbe older ebarmcls are not in excel- 
lent order, and then, again, every year chaimcls are damaged, 
because each man ^ves tbb cbaimel a cat with bis hodali 
and gradually tbe charmels get into bad order, so that it is 
necessary after tbe seven yearsiobeinore partichlar that - 
tbe channels should be Inroagbtinto repair. 

132. Q. Before yon renew yonr leases yon can inriston . 
the repairs? — les, that is one of the points that I insist 
upon. 1 am very patticidar about that. 

133. Q. (2Ur. Midr~Maekenae^ — ^Witb the irrigation 
so popnlar and the demand for -water so keen, why is 
it the anticipations as to tbe revenne liko'y :ta be ’ 
realised on the Sone Canals have been. ffisappoiuting? Is 
it because tbe canal has not carried as much water as yon 
expectedP— Well, first of all, the duty is much smaller 
than was - expected, and then, again, tbe navigation has not 
come up to anticipations. Another ~ reason is that the. 
antiapations were made upon the large rahi cultivation' 
wbitffi has not oocnzred. 

134. Q. Yon don't think yon conid increase the raStcnlti- 
vation by lowering the ratw temporarily?— would raisi 
tbe rahi rates, becanse what has liappened is exclusion oi 
the rahi lan^ within the long leased blocks; Th^ have allj 
as fw as possible, been converted into rice lands, and there 
is no rahi exclusively sows on them. 

135. Q, Still I don't understand why yon would raise the 
rahi rates ? — There is generally enough menstnre in these 
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lands in ordinaiy jenis, so they arc not leased except in bad 
years. 

136. Q. You don’t think, if you lowered the ra6i rates, 
they would ho inclined to take water P — I douht whether 
t he leased area of rabi would increase. 


137. Q. Do you 6nd that the value of land has inore.'iscd 
very much?— Irom nil I hear, rents have very considerably 
increased. 

138. Q. You know instances where rentals have consider- 
ably increased P— There is a vcij* interesting paper on that 
subject by Mr. Luson. I have ft here. 

139. Q- if belief that the value of 

land has very laigcly increased, llontals have also 
increased ; have they not P — Yes. 

IdO. Q. Even where the system of rentals is cash P— 
Yes, even in the cash rentals. 

141. Q. Do yon know how the landlord manages that in 
spite of the Tenancy AelP— I have heard landlords express 
the view Uiat they can drive a carriage and pair through 
the Tenancy Act. 

142. Q. {Mr. Jtajaratna Afurfa/inr.) — Even in the 
case of occupancy tenants P — I believe so. 

143. Q. {Mr. Jl/tti»-J/aei-eiisie.)— The' tenants find it 
best to keep on good terms with their landlords P — Yes. 
There is a sort of mutual self-help society between the land- 
lords and tenants. There is no doubt landlords do a great 
do.*!! of good in times when the rayats are in want. 

144. Q. You don’t think that wlicn the landlords' shores 
have been increased in value that it woiild bo advisable to 
take an owner’s rate from the landlords ?— There would bo 
very great objections to it on the jjart of the landlords. 
That ought to have been done in the first inshanco. I don’t 
think it would bo adviE.ablo to attempt it now. 

145. Q. Because of the objections that would bo raised? 
— Yes, although it would bo quite justifiable to do so. 

1.16. Q. (Jlfr. Bajaratna Mudaliar.)— Yon said that 
Shohabad was chiefly dependent on ahart before the canal 
was constructed P — ^Yes. 

147. Q. Didtho construction of the canal interfere with 
the old sources of iixigaUonP— Eo. They got the s.'imo 
drainage water into them ns before, except, perhaps, from 
that little strip occupied by the canal. 

149. Q. Are there no cases in which the canal inter- 
fered P— There may be one or two cases ; I don't recollect 
any. I daresay there might have been whom the canal took 
up an aftar itself, I think you will sec that in Air. Luson’s 
note also. 

149. Q. {The Frci{dent.)—A. note pepared for the 
Government ? — ^Yes. 

150. Q. (Afr. Bajaratna Mudaliar.)— In such cases 
you supplied the water displaced by the canal P— I think 
in most of them. The lands alongside the canal arc nearly 
allleas^. 

151. Q. ‘Where tho old sources were interfered with, 
what do you do to compensate the zamindor ? Do you supply 
water to the old irrigated lands P— Of course we do. As I 
say wo are supplying it to those villages alongside the canal 
which wo interfered with. 

152. Q. You supply water free to such lands ? — Certainly 
not free. 

158. Q. I find from some papers that water is supplied 
free from the Madhuban Canal P — Yes. That was con- 
structed by a zamindar, and then afterwords bought. 

164. Q. Is that in your jurisdiction? — It used to bo. 

165. Q. "Why is water supplied free there P— -You had 
better read the papers in the cose ; it is not in my jurisdic- 
tion now. 


156. Q. Do you see any objection to.the work of measure- 
ment and collection being done by one and the same staS P 
— I think one is a check upon the other. It would be most 
undesirable to have both done by the same staff. It is now 
done independently by the two parties, and one is a check 


167. Q. Could any saving be effected if the work were 
done by one and the same staff P — It could bo done, but 
there mil bo no saving of staff. At present you might say 
the one is a sort of chock upon the other. If the same 
man measures and makes out nills, the whole thing is in his 
hands and there can be no check over him. 

168. Q. {Mr, Mnir-Machenzie.) — I want to ask you 
once n^in about the rahi area. Would not the cultivator, 
who now hesitates to take water, readily take it if the water- 
rates were lowered, say, in a se.ason of good rain&U P — I do 
not think it would be a good thing to have a varying rate 
for the good and bad seasons. I think the rates are quite 
low enough now. I have recommended on increase of the 
rjitcs. 

159. Q. What is it here ? — Here the rate is Bs. 2 an 
acre for rahi, 

160. Q. I understand that the number of applications 
comjplicd with is limited to the amount of water supplied 
during the hathia ? - Yes. 

161. Q. Do you think it would not pay better to risk the 
supply running shoi-t in tho^ hathia and grant remissions 
for failure of crop or for injury done, and to comply with 
tho larger number of applications? — There womd be 
enormous (uBcufty. 

162. Q. Tins rarely happens?— I do not say it rarely 
happens. It happened in 1899, and though I do not say li 
will happen in this year, it may. Tho river is beginning to 
fall now. 

163. Q, {The President.) — You have passed the hathia ; 
have you not?— Yes. 

161. Q. {Mr. Muir-Maehenzie.) — Then in 1899 you 
havo told us that tho cultivators did contrive to husband tlie 
water, and saved a good deal of their crop ; they got their 
14*anna and did not apply for remission P — Yes. 

^ 165. Q. Even if you had granfed a few more applica- 
tions, it would luivo been consistent with giving a full supply 
through tho hathia ? — Yes, but the people would not wel- 
come that system. A rayat would rather have his crop 
than his remission. 

166. ^ Q. Y'on do not think it would bo worth while to run 
a certain risk P — No, I do not think so. Wo might get up 
to 350,000 or 400,000, but I doubt if wo will go beyond 
that. 

167. Q. {The President.) — Can you give me any idea 
how much tlio capital account of the canals has increased 
by the splendid provision made for navigation P— I suppose 
about 50 lakhs on about 275 lakhs. 

163. Q. That is about 20 jicr cent. ?— Yes. The naviga- 
tion works were very expensive, and their maintenance is 
very expensive now. 

169. Q. Did the navigation ever fulfil *at hll what was 
hoped it would before the railway came into these parts? — 
Never before tho railway. During the railway construction 
wo get up to tho amount stated by Colonel Dickens by 
carrying their materials. _We never had a large amount 
of traffic except when the railway was being made. 

170. Q. Is it appreciated a boon P— I think the people 
appreointo the steamer service on the canals. It is still 
going on. 

171. Q. Was it at all in the district appreciated as a 
thing worth making a sacrifice forP— I think so. The 
steamers appear to run full. The gentleman who has 
bought the steamers and has hired them is reported to bs 
a w^thy man. 

172. Q. Has it done much good in the country as regards 
conntiy-boats? — I think it has done some good, but it has 
often to bo sacrificed to the interest of irrigation. There is 
sometimes not enough water for both. 

173. Q. It is killed nowP — Well, I am told that the 
steamer traffic is killing the bo.'its altogether, because the 
firm have reduced their rates. 

174. Q. 1 did not know there were any steamers on the 
canals? — ^Two steamers. 

1%. Q,. enfc n.^tha hernia?— TO,. 


Mr. J. H, 
Toogood. 


Mb. E. E. Geowsb, Officiating Additional CoPtml^sioner of Fatna, late Collector of Saran. 
{Muzaffarpur, 2lfth Oetoher 1902.) 


Mr. B. F. 
Grouse. 


1. Q. {The President .) — How long have you been in 
this part of the country ?— Two years and four months. 
As Collector of Saran, until July 1st of the ouiTent year. 

2. Q. Have you had previous experience of this part P — 
Not of North Bihar. 


3. Q. I see that the whole district is shown as liable to 
famine ? — That is in the “ famine programme ” submitted 
to Government, but I would modify that by saying that the 
whole district is liable, to scarcity and distress, and that 
some parts of it ore IfaUe to severe scarcity and famine. 
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It is difficult to dofino which.pails. Tito phrase ^jiiotcd is 
an ovor-statomont* 

4. Q- Whnt do yon consider Iho best mensuro to tnko 
for this district to minimize famine P— The best, I can 
lliink of, is to improve tlio existing system of iho Snmn 
Canals, by which wo can pot a Inigor supply of water down 
the canals, and, when wo liaro got it, to rognlato it. 

5. Q. Those Snrnn Canals are closed altogether now P— 
Practically. They were opened this j'cnr dnring the last 
cold weather after pressure had been pnt on by iho local 
authorities. 

C. Q. Wlmt irrignt’on are they calculated to do P— They 
ate raid to bo able to do about Ct,000 acres, but the most 
ever done was in the year 1884*85, when they did about 
21,000 acres, rorhaps they could do about 0,000 or 7,COO 
more. The difficulty was with the working of the canals. 
That water whs not received when it was wanted. It was tie 
complaint of the local planters. Tho canals wero constructed 
after tho famine of 1878-74. ond they were opened on a 
guarantee given by certain indige-pinntors. Money was re* 
coired from Government direct and from tho planters, and 
they recovcrsd'irom tlio rayats who used' the water, nnd'tlicy 
also used the water for filling their tanks, cto. But it was 
an unsatisfactory arraUgomont to every body. 


tho district from a Mnitniy nouil of view, Tite, banks are 
notoriously unhealthy. The river .Ihanthi should also fora 
part of the scheme. 

16. Q. At present (hero are really four suhomes' inde* 
pendent of each other P — It is one scheme. They all corns 
from one river. 

10. Q- But iho making of one docs not imply the making 
of another, 'ffiioy cnoii stand on their own basis P*— res, but 
with all four it would he very much Ixdlcr. 

* 17. Q. IVhywero they closed P— Because of the difficulty 
of finding money to keep tlicm open. Government insisted 
that before (boy w'oro opened n certain guarantee slionid bo 
given and subsequently certain other mics were, devised by 
which an indjvidnnl wishing to have them open must put 
dowm a certain rum of money. No ono will como forward 
and do tliat now. Tlio indigo Indnstiy is not flourishing 
now, and tho only people with enterprise ore tho planters ; 
the zamindan would not comhino for licit. The Ilutwa Kaj 
Which owns most of the northern part would, hnt they would 
Work it entirely for their oirn benefit ; it would not ho a 
public tiling. Tlio cost of construrting nud mointainin" 
'^doso cnimfs lias fhflen anif wiTf Ihff on Gbvcmniinf, ami 
haturally Govemment requires to secure this money, and 
thus tlio question of recouping this money arises at once. 


7. Q. Tho throrotic.al maximum might run up to 04,003 
acres P— That has been stated. Wo have 72,580 acres 
irrigated from private irrigation works and 121,000 acres 
of woll-iiTigation. Tlio former figure is taken from tho 
survey, but the latter is made by merely multiplying tho 
number of wells byncortoin figure, nod I doubt if it bo 
correct.' They have multiplied by four. There are 27, GOO 
odd mnsoniy wells and 3,000 odd kaehoha wells. 

8. Q. That is not an extravagant caleulation for the 
ttorcago of walls P — I doubt whether they do quite so 
much. I think three acres each would bo a fair estimate. 

9. Q. How do yon recommend tlint tho Saran Canals 
should ho odministcred in ths future P Should Govern- 
mont toko it over nt once os an Imperial work P-No ; it is 
far too small a thing. It would be bolter if it could he 
improved and afterwards handed over to tho District Hoard 
to work. 'I do not imagine tho water would bo taken every 
day for irrigation. S.iran is a big wedge between tbo.Gogra 
and the Gandak, and the Saran ombanment runs nlong the 
south or right bank of tho Gandak and was constructed a 
good deal more than a hundred yann ago and was taken 
over by tho Government at tho ond of tho eighteenth 
century. It was eonstructed to protect tho whole district 
from flood ; in so doing it closes tho mouths of tho spill 
ehannels which come across tho district from tho north-west 
to the south-east. They take their rise iu tho Gandak 
mostly. By closing these spill cbnnnels, naturally tho 
water received by these channels, which ore small rivers, has 
been very much reduced ; and whereas there was deep water 
in most of them and navigation, praotioally no boats can go 
along them now. la many yoara wo do not want irrigation 
from these rivers ; but when wo have a year of drought, 
every drop of water in the district is utilised, and the pulti- 
vators are very clever in utilising water in every possible' 
way i-and now that the ehannels wbioh form tho so-called 
canals are closed, it looks likeasia that tho water cannot 
be got down when we \rant it. 

10. Q. How do you get the water from the rivers on to 
the land P— By lift ; there is no flow. 

11. Q. If these canals were improved, they might bo 
really a source of value to the district P — Distinctly. 

12. Q. What do you propose P That a Government 
■ officer, an en^eer, should bo sent to thresh out what can 

he done, and to prepare a scheme which Government should 
eatry out and make over to the IMstrict Board?— Another 
idea has been suggested that the District Board should bo 
given the power to oonstract the works. 

13. Q. With what money P — Borrowed from Govern- 
ment. Bat I am not personally in favour of that. 

14. Q. r suppose it is possibfe that ifil' were done, the 
works might he on a larger scale and more irrigation done P 
—Yes. Bat we should not waiit mnch larger irrigation 
except in a few years.. Another benefit, which would arise, 
would be ‘the raising the level of the water in the wells all 
along this tract. It is a'knovni fact that when tho canals 
were opened regularly, even with the flow of water that 
they_ then gave, the well level was raised four ,or five 
feet in neighbourhood, and that is a very great consideration. 
Secondly, there is the samtary cousideration. At present 
these channels ran quite dry after the rains, and they 
become minely a series of malarious pools, and if wo can 
‘hold the water np hy small weirs in places, .wo can benefit 


18. Q, Would tho cultivators of that tract ho willing to 
j^ccept a cess P— Not the cultivators ; they would pay, pro- 
bably, if it were ordered, hut I would propose a cess on the 
^imindars. 

10. Q. Would thiy not objestP— If it were not a 
Very largo one, there would ho no great opposition, especially 

they were to recover half of it from the rayat as witfi 
tho ro-ad cess. Or, looking nt it as part of one schomo witli 
tho omhunkment, on the ground that hnt fur tho embank-- 
toent the canals would not b-o ncccssaiy, and thus regarding 
the embankment and canals as ono protcotivo system, there 
blight bo ono cess. That is to say, that n small water cess 
blight be added to embankment cess and levied on each 
^tato in tho district, whether aitually protected dr not by 
tbo canals. The ccss lias already been levied in this form 
W contruot since 1881 when Sir Antony MocDonncII was 
volicctor of Saran. It is ahont Its. 23,CUOaycaronly 'on 
the whole district. 

20. Q. To cany* this out it would be, I suppose, n case 
bf a tolerably severe cess until the work was done, ond then 
b light cess for mainton.anco aftenvards ; or nrc.yon prepared 
to borrow money from the Government to 'sprraditover 
bioro j’cars P Cannot Government bo content with interest P 
*^Wc could have a ccss to cover Govemment interest and 
host of maintenance perhaps. 

21. Q. You think they would take tho water every year? 
'^Notall. In some p.art8, os in tho Hutwa Baj, they 
Vonld take it for their rioo nearly every year. 

22. Q. In what part bf the district is there most welt 
irrigation P — Pretty well nil through the district. 

23. Q. Tho district is not given up body and soul to 
rico P — No ; tbs rice is about 25 per cent. only. Tho most 
Important crop is tbo ra5i. 

24. Q. Are tho wells on tbo increase in number?— I 
should say they were. 

25. Q. Have you been asked for takavi advances? — ^Not 
since I have been Collector. The Opium Departuient-have 
done a good deal in that way. Tho Hutwa itaj bos dune 
Something ond will probably do a great deal more.' 'Every, 
year it gives advanocs for the pnrpose. 

26. Q. Have yoa bad any forecast made of wlmt it 
would cost to pnt those chnnuols iu order?— No.' 1 do not 
look upon this at-all ns a productive work, but merely as a . 
protective work against certain bad years ; and over a period 
oI'SO years there have been four years in which we havo 
had to spend money in relief somewhere in the district in 
some form or otbeiv 

27. Q. Have you any land in'your district, like the right 
bank of tbo Gandak., where the joeqpJo object to irrlgetion, 
saying that it dotoriorates the land P — No. There is a gem- 
rol idea or saying— "once irrigate, always . irrigate, " but 
they nse well water aU over the distrlot. 

28. Q' There are a number of dug tnu^ apparently, in 
Saran P — Yes. 

■ 29. Q. 'Do they make any appreciable effect on the irri- ' 
.gation P— They are not of much value} they are so sniall. ’• 
They irrigate wheat, barley, and sugarrcane considerably, and . 
all market garden produce and opium. 

30. Q. Would yon advocate themuconragement qf 'wejlsP 
— ^Ycs. •• ■ ■ ■' ' ’■ 
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31. Q. Is opium extensively cnltivnted ?— Yes. 

82. Q. (5i> 22oma* JZ»y Sam.)— 1 nndcrstnnd that wlien 
these channels were first opened they were handed over to 
the planters. Were the planters responsible for their 
maintenance ?— No. They took the water, distributed it 
ond paid for it. 

33. Q. TYliy wns not that arrangement satisfactory P — 
I would rather other witnesses answered that question. I' 
wns not hero at the time. There is n certain expens) every 
year for cross bunds, etc. They used to say that the .main- 
tenance, including establishment, cost Its. 30,000 a year ; 
and the last few years it has cost nbont Rs. 0,030, I think. 
No one personally will come and put down Its. 6,000. That 
is why they were closed. 

84. ,Q. Yon cjinnot put on the cess with the law ns it 
stands ; c.vi yon ?— Yes, if the zamind.are would agree to 
add it to the cmb.<inkincnl cess, and I do not sec tlicre 
would he much difficulty about that. The only practical 
difficulty is this that the embankment cess contract has now 
IS^ years to ron, because wc bare just started a new 
contract for twenty years. 

So. Q. What is the contmet P — An estimate is made of 
whnt it wili cost tlic Public Works Department to maintain 
this embankment during 20 yc.ars. That is divided by 20 
and the snm annnally recovered from the mmindars. 

80. Q. Is the number of wells increasing every year P— 
I tbink so. 

87. Q. Do you make advances for them? — No; a few 
advances may cave besn giren in 1830-9r by tlie Collector ; 
but advances arc continually given for this purpose by the 
Opium Department and tbo Hutwa ilnj. 

38. Q. Only for tbo cultivation of poppy P — Yes, in the 
c.asc of tbc former, bnt not in tbc ease of tho latter. 

89. Q. If yon liad weir*, would yon eb.arge for each 
watering ?— No ; it would nil be covered by tbo cess. . 

40. Q. So some people would get tho benefit of tbc weirs 
and others would j^ay for them. These weirs confer a 
special benefit on a certain number of proprietors near 
them ; but to securo them, the only possible way is to put a 
cessovertbo whole district P— There is another method to 
estimate the area protected and hare the cess realised from 
that area. That would be more equitable, bntdiffienlt. 

41. Q. (Jfr. Muir-Maeiensie .) — Do yon consider 
the district is likely to bo exposed in any year to 
.very ocuto fnmincP I sec tho noinbcrs in the 1874 
famine were exceedingly large. Do yon consider tho 
1890-97 famine was absolntcly ns severe in failoro of 
rains and crops r — ^Wo should probably nercr bo likely to 
get anything more severe than the 1890-97 famine under 
similar conditions. . 

42. Q. Whnt will be tbo total area wbioh Ibis system of 
canals wonid irrigate; 20,003 acres P— A great deal more 
than that It might be a bnndrcd thonsand, but perhaps 
not. 

43. Q. Thai is in addition to the 72,000 already P— That 
is private canals ; I don’t know what those figona menu, 
bat believe they refer to existing drainage channels 
improved by certain landed pronrietora such ns tho Hntwa 
Ilii, and some indigo factories, for inigation ; but these are 
largely dependent on water remaining in tho canals or 
ciiannels which arc now closed. 

4-1- Q. Arc there any instances of cxtciisivo areas being 
irrigated by wellsp— Notin Saran. 

43. Q. Whnt is the crop ; highly intensive onltivation 
liighly manured P — Generally in the neigbbonrbood of 
yillages. 

40. Q. Do they ever irrigate wheat P— Yes ; but not in a 
year of good moistnro. 

47. Q- Arc the wells worked with bnllocks or lever P— 
Both ; the lever mostly. 

48. Q. According to the figures here the area under 
irrigation is about a half the sown area P — ^It most be more. 
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49. Q. Wonid n third be protected in n bad year?— That Mi'. E.F, 
would not inclnJc the Dsnras irrigated by the spill from Qrotoss. 
thc^rivcr. l^st year, when there was oonsiderabic want .of 
moisture, tho rayats wore making kackcha wells veir 
considerably. 

60. Q. Do .von think a large extension of wells is possible 
in tho district P Would there be difficulty in finding 
manure or money to make tko welb? Could they be 
doubled ? — I daresay. 

61. Q. Arc _^yon satisfied with tbo machineiy at your 
command for giving advances p— Tes. 

62. Q. Is there any difficulty in giving advances owing 
to tbo enltivators bavins to come in to head-qnarters P — That 
wo conld meet onrselvcs in utilising the planters ; and 
oltbongh tins is not provided for in the rules, I believe 
money wns so advanced under the Agriculturists' Loans Act 
ttirungh the medinm of selected planters in 1897 ; and I may 
add that in the same year in Cattack (Oriss i) I sent money 
out to the rayats in their villages by a Deputy Collector. 

63. Q. How would yon advance through the planters ? — 

Make inquiries first os to who wanted tliein, and then 
entrust the money to the planters and also by getting the 
Ecleoted planters to make the necessary preliminary 
inquiries. 

64. Q. [Tie President.) — ^Mr. Tytler in his paper says 
ho odyanced Rs. 1,80,000 to hnild wells, and he was able to 
do this largely by his own personal inflnenee, haying devoted 
Lis whole time ond energies to this particular work Do 
yon tbink it wonid bo an advantage to have, ot any rate fur 
n time, a special officer to push it in that way P— Yes, if the 
need is distinct. 

65. Q. Arc yon not satisfied that the need is distinct P — 

I shonid like to see first the rivers properly utilized. That 
wonid protect a very large portion of the district. 

66. ^ Q. Sir. Tytlor says it wonid bo possible to have a 
well in every 10 or 16 acres of the district P— In some 
parts. 

57. Q. Is there no danger of exbansting the waler in the 
seb-eoilP— Not, if we have water coming down from the 
rivers. 

68. ^Q. (Afr. Pajaralna ATu^fafiar.)— Could not the 
proprietors pay the cost of keeping open these channels and 
roeovor from tho tenants?— It wonid require legislation. 

69. Q. They can levy enhanced rents? — ^It is only 
required for protection ; not every year; it Is not with n 
view to increase prodnee. Nor could they enchance the 
rents legally. 

60. Q. Yon say the oonstrnetion of tho embankment has 
deprived a large area of the benefit of spill irrigation ; what 
orca was affected P — Tbc whole district. 

61. Q. Has cnltivation su&ered in consequence? — That 
is going back to over a hnndred years. Conditions mnst be 
ohanged. It most have been an improvement generally, 
bnt undoubtedly individual portions have been injured. 

02. Q. Da yon think proprietors can be trusted to disburse 
loans to tenants?— Very few. I doubt whether they would 
undortako to do it. They wonid be nfiaid to deal with 
Government money, and I do not think it wonid be verv 
Eafo to giro it to them. 

03. Q. Is the whole of the embankment oess spent ? — I 
believe tho last contract was an actual loss. 

04. Q. (iifr. iifwir-AfacI’enzie.)— Mr. Tytler got the 
smaller enltivators to combine to receive the advances. Is 
that practicable P— Ur. fi^tler was an nnnsnal person. 

He had been 26 years in the district and knew pretty well 
every eultivator persanally in the north-western half of the 
district. 


Mr. R. S. Kiko, Manager, Darbhonga Raj. 
[Parbhanga, 30lh October 1902.) . 


Mr. B. 8, 
King, 


-1. Q. {TAePrcwVcnf.)— Yon are one of the managers of S. Q. You have a very intimate acqaaint.mce with' the 
this Raj ? I am sub-manager of this Raj, people here and have seen them through these years of 

2. Q. How long have yon been in it? — Thirteen years. fanaine? — ^Tes. 
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■ 4 . Q. You hare managed to frame some relief works? — 
Yes. 

5. Q. We hare read with great interest what 70 a hare 
done on the Famla. Hare you a map here? — There is a 
map here which I thmk wonld^ gire it at a glance. This is 
it (hands it in). It is on _ an inch to the mile scale, wd as 
regards the Cerent Sections A, B and C, A is the portion 
in which the crops hare keen secured during the last .season, 
B represents the portion in which the rabi crop was irri- 

f ated and C are the rillages which the water reached .in 
'ehruary, March and April for filling the tanks, watering 
the cattle and giring water to seedlings for the current year. . 
(Explained on map.) This bund (ii^cates Narkattia) was 
begun in Noremher and was finished on the 12 th of Becem* 
her. It hurst three times before it was finally finished. 
The bund cost about Bs. 1,000 for making and maintaining 
for six months. There were continual freshets coming down 
the river, and I ran the water into the old beds of theEamla 
and irrigated all these crops (shown on map). It was not 
raised high enough to take it down this channel (indicates) 
until we made an embankment. 

?>. Q,. 

H is. 

7. Q. Did they get their hafhia water? — ^No; with irri- 
gation water this crop was pulled tbrongb; on an average 
they got 12 or 14 annas of it. - - • 

8 . Q. Yon can claim all this yellow (on map) as crops 
secured and all this green (on map) as crops saved by your 
&«ni« or channels? — Yes. It was not in time for the sow- 
ing of the rabi. The rabi which was sown was secured, but 
it was not a full rabi crop. The rabi was sown in October 
and the water began to come down here in December. The 
water was running down this Arerh channel. The bhadoi . 
and rice and rabi were all secured. 

9.' Q. Suppose none of these channels were mads, would 
all these crops have been lost?— No, I don’t think so. In 
parts you would have got half ; on the west you would have 
had a fonr-auna or six-anna crop, I think. There would 
have been scarcity, hut I don’t thmk there would have been 
famine exactly. 

10. Q. How many biffbat or acres do you consider that 
you irrigated by these means P— It is shown in brief hero 
(map) 40,000 acres of yellow ; that is the crop .secured. 
6,000 rabi irrigated after it had been sown and 16,000 
bighat of these villages (shown on map) which had water 
given to them in them tanks for their cattle and for their 
seedlings. 

11.' Q. Then 45,000 were really irrigated?— Yes.. 
(At this stage Hdr. Maddox put in some statistics showing 
that the outturn of crops on Mr. Ring’s channels was 86 per 
cent, of the normal, while that on the west of this irrigated 
area averaged 31 per cent., on the east 22 per cent., and on 
the south 19 per cent.) 

12. Q. So this irrigation quite doubled the value of the 
outturn P — ^More than .that. It would he multiplied by four. 


20. Q. Where is the place where the Eamla' Canal .is 

expected to come out? — ^Near Jainagar further up here 
(indicates on the map). About a mile from the 'frontier, I 
think. . I am not quite certain. ", 

21 . Q. In fact the Xamla irrigation would not he in jour- 
tract st all? It would be away to the east?— Yes. 

22. Q. If that canal were made, your area would bo cut off 
from irrigation. In a year of drought your supply would 
be completely cut off P — Yes. It would bo mermy trans- 
ferring, irrigation from one place to another. Last year in 
April the water was not sufiSciont in the ITamla river to fill 
my channels fully. 

23. Q: In April do you want water for your raJtP— If 

the water was given in October, it would not be wanted in 
April. In fact the rabi in this part of the couhtty 'does not 
require any water if there is a full rain&ll at the end of the 
year in October. - . . 

24. Q. If the Narnia scheme is carried out, it means ' 
crippling your work ? — I think, if this Narnia' scheme wme 
carried out, the crops protected by it would he secured long 
before the river would ary np. There would be ample watm 
for everything in October. They would not require water 
in Eebrnary and March at all if the crops were secured in 
October, and there is always ample water then. 

26. Q. The Narnia project is for 600 cubic feet a second P 
— ^I don’t remember. 

26. Q. That would not be enough for all the lands to be ’ 
irrigated? — The waste water in October would do for me. 

I do not apprehend that the Narnia scheme 'will take away 
my water. The crops could be se.cured by good water before 
October. 

27. Q. TVhat about a dry year P-y-There are. freshets 

coming down when there is no local rain, and I believe there 
would be ample water for giving aU this here (map) a -good 
crop of rice and the waste water would be sufficient for -^ese 
channels. ' . ' 

28. Q. (Sir Thomat Sigham.)— Yon would be able to •' 
make your bund so much earlierP— Yes. 

29. Q. {The Fresidenf.) —I am chiefly thinking of a ■ 
year of drought?— The river generally’ nses sufficiently in 
the previous rains to give ample water for securing these, 
crops before the end of October. ■ 

30. Q. October is the crucial month ; is it not? — Yes. If. 
we get good water in October, it will secure all the rice which 
has oeen planted. In years of the greatest drought such ns, 
1897 and 1902 from ^ to. | of the rice area has remained 
nnplanted owing tolnsufficient rain in Angnst and Septem- 
ber. That is plenty and gives moisture for the rabi. They 
don’t want water after the rabi is sown. 

31. Q. I must say I cannot see "how in a year like 
1901-02 you could irrigate, say, 40,000 bighas, and yet have ' 
this Narnia- scheme in full swing P — The volume 'of water 
that comes down the Namla up -till the end of October is 
sufficient for irrigating the whole district. 


13. - Q. And the outlay altogether was how much P— In- 
cluding the channel made in 1897 it 'was between Bs. 13,000 
and Bs. 14,000. 

14. -Q. Did you first make these channels in 1897 ? — 1 
madctl^ channel (indicates on map Narkatiia) in 1897 
and also this one here (indicates on map Arerh). I spent 
Bs. 10,000 in 1897 and Bs. 4,000 last year. 

16. Q. It was a very successful enterprise, I think P — 
It was only done bit by bit from practical experience of how 
the water had been flowing for years with the help of the . 
natives. 

16. Q. Now how often did the people want water between 
1897 — 1900 P Did you nse the channels at all in 1898 and 
in 1901 P — No. They did not require water then, thpugh, as 
a matter of fa^ this Narkattia channel remained open, be- 
cause the maliht would not allow it to be closed at the top, 
but it did irrigate with benefit and gave fuller crops. 

17. jQ. B'hy would you have closed it P— I would have 
closed it because I did not think there was any necessity for 
it, and it would have prevented it from silting. I thought 
it WM needless to keep it open. I did make a bund, but the 
malikt would not allow it to be closed. 

18. Then the bund was not within the Maharaja's 
dominion P— No- It belongs to a petty tnaJilb, 

19. Q. Now^what would you like to do to ensure and" 
improve this irrigation which you have started there P 
Would you like to put a permanent weir across the 'K’ntnU at 
that p!ace?—l should be afraid of the Namla leaving the 
weir. 


32. Q’. Our evidence is'that the supply is only 600 cubic 
feet a second. T7e are told that 600 cubic feet a second is all ' 
that we can count upon in October. Forty thousand bighat . 
will use up all that ? — At the end of October the 'minimum ' 
would 'be 600 cubic feet and this work may be done before the 
16th of October. I think the evidence shows that the river 
falls very suddenly. 

33. Q. A year of exbeme drought is what I am thinking 

of p— I have got a record .of the rainfall here for- 26 
years, end in all the years the river has been fiilL_ Fresbete:: 
have been coming do'wh constantly every fortnight or so 
np to middle of October, setting these channels going fully, 
and giving full irrigation. - ' 

34. Q,. You have done so much at so little cost here that 
I am doubtfol whether it is worth while spending ten lakhs , j 
on the Namla scheme?— My scheme is only for one local 
area. 'I think a system of yiatns (;.e., channels) north and 
sonthwouldbe very useful. • 

36. Q. You know all about the Dhaus scheme f— ;Ybs, I 
have read about it. I have known the Dhaus for 16 years. ; 

36. Q. Considering the hold that the Nepal people have 
on the upper water of that river, is it in your opinion worth ' 
spending much money upon it P— I don’t think so. 

37 . Q. Would you reject it altogethorP— I am not qnoli-’< 
fied to say that. The river has been bunded not only in- - 
Nepal, but also on this side of the frontier in British India; 
It has been bunded off and on for the Iasi 16'or 16 years. I 
only say that I do not think it is worth spending much 
money u|ion, because the wster-sappIy^.from that river is 
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not irinrli, otlicrvriso tlioy wonld not hnvo Leon nLlo to 
Land it. 

3S. Q. (Sir Thomas JT/o/iowi.)— Tn making ILis bund 
on iLo ICninln I Bnpposo von omployod famine lalwir P — 

I iiad nLont 500 men working on it. 

SO. Q. WLcro did yon gel ILcm from ? — Loc.aUy. 

■JO. Q. Did nil (Lc vilbgo-i interested in it send up men 
to Lelpp— Vc«, Lnl tlio volunteers were of very Ultlo nse. 
They generally arrived nlwul 12 or 1 o’cloek and went nmy 
nl 4. and they n.skcd for some food to ont in tlio middle of 
the day. 

41. Q. IVLnldidyou do? -I L.ad to do it Lv contract 
work, cseopt of conrso wLnt was done dep.artmentnlly. 

42. Q. H’Lnt was done dep.artmcntnlly P—Hl'lint they 
call locally goors, made with L.ales of grass and clay 
wrapped together — Itic only thing that conld Lo used for n 
bund. In this sandy river nil IL.at was done depart mentally 
Ly dnilv InLonr wo could not do it Ly contract work, Looauso 
wc coufd not gel anyone to toko it up. 

4S. Q. You did not gel anything like n levy from yonr 
viIlago,s? — No; wo had no eorr/r. IVe simply nskod for 
volunteers who did very little Lnl look on.' If I had 
doiviidod on tlio volnnloers, the bund in.'.lead of Liirsting 
throe times would have Lnrst n doren times or more. 

•Id. Q. For how manv years have yon made this if/nd P — 
The luad was made for the first time in ISP? and it was 
m.ade ap.aiii last year, IPOI. 

•15. Q. Yon have not made it every year P— No; it is 
not required. 

•1C. Q. Ton have only done it twieoP—Yc.s. lleforo 
ISPi the n.ntivcs said this river could not Iw Lnnd&l, or nl 
any rate they had not snccoeded in doing it. 

•17. Q. Vriiich was the easiest, in 1S97 or 1901? — In 
1901,1 think. I had the esporicnco of 1S97 then lo help 
me. 

49. Q. Tliis bund took yon fonr or five weeks?— Yes. 
It was nlwul 550 feel or COO feel long. 

49. Q. l)o yon know nn.vlhingnliontlhe floods? Do they 
Iiave very Lig floods in tho KamlaP— Yes. It is imi>o«.«ihfe 
lo understand what floods these are without seeing Ihem. 
The whole country is simply one sheet of water. 

CO. Q. Is Ihero nnv spill nliove in Neml P— I suppose it 
does flood there equally, hut I h.avc not oeen np to see. 

Cl. Q. Anv Canal that came up here (indicates on the 
map) wo’uld he liahle to K' swept away ?— Of course tliis 
year it was an nlinorm.ally devtrucUvc floo-l. Iml I liavc not 
got cnongh profe.«sional Imowledge to say that. 

62. Q. Yon s.ay tho whole countij* Is noode<l?— Yes, to 
my knowledge it spills from the frontier down to Hohnnpur 
Gliat. 

63. Q. As far ns Nepal is conecrncil something might ho 
done hero to shut oil tho spills ? — IVo c.innol shut off any 
snlll in Kejwl whatever wo do here. I nm not aware whnt 
tlic depth 01 the spill is here. >Tninng.ir is on high land, 
and I think the spill is chiefly to tiio west of it. 

64. Q. VTlint happens when n big flood comes down P — 
This channel (indicates on tho map) I had protected with n 
very high Lank nt tlic mouth witli spurs after tlio dronglil, 
so 'that the flood did not p.iss down it s.arc wlmt flowed in 
from the sides when the country flooded. 

53. Q. All the selicmcB that Lnvo Lecn put Lcforc us ore 
nil worked out on tlio supposition tiuit ns a sine gad von 
water would Lc given to the rice in tlio first 16 days of 
OctoLer, wluit they call tho hathia P— Yes. 

60. Q. ■Wlintdoyoncnlllho/iaf^iolicroP— It varies in 
tlio di^crent years. Generally it is the first fortnight in 
OctoLer. 

67. Q. During that part of the limo yon linvo got 
frcsLcts nnd p.aTt of the time you havo got no water? — Yes. 

68. Q. In 1901, if you Lad no &csLcts during that par(i> 
culnr fortnight, wlial would Imvo happened P— It would havo 
Lecn proLaLly an 8*anna crop instead of 14*nnna crop. 

- 69. Q. I suppose it Lnd got water before the hathia P — 
Ample water. 

60. Q. If, instead of water being gven to the rice crop 
in the hathia,it is pven np to the IStli of November P — 
1 sLonld say it would secure it from drying up nnd being 
a failnrc. It need not Lo given in the first fortnight of 
October. - It may Lo given np lo the first week in Novcm* 
her. It would then save tho crops. I know that from my 
experience of 1807. 
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61. <J. ( 77/ e PmiWca;,)— Do tho people hero consider it 
necessary to ran the water oft their fields in SoptemhorP — 
When they linvo n normal rainy season they begin run; 
ning olT the water in Soptemhor ; they do not do so in dry 
years. 

C2. ^ Q, IVo were told that on the Sono Canals they looked 
npon it ns es.scntinl to run oft tho wliolo of tho water in Sop- 
Icniljer, nnil that then they must Lave this hathia water 
nt tho beginning of October? — I think that if they conld 
depend on getting n supply in tlio hathia, they would mn 
it oft n great deal more than they do. 

63. Q,.^(Mr, Sfuir^Mdeienzie .) — ^According to Nr, 
Maddox, in order to got n ro.al famine in tho district, it 
requires two siicccssivu years of failnrc. Wonld yon say 
that P --Yes. Wclhl slionhl modify flint, hccanso wo Lad 
not two years of fnilnroin 1897; tlicn there was only one 
ye,ar of real failure. 

6-1. Q. Mr. Maddox in his p.ipor points ont fhot tho rice 
crop in 1S9C-97 was worth only 31 per cent, nnd only 69 
percent, in the year before. Tho necessity for the largo 
relief measures was occasioned by their having had n short 
crop n year heroroP— 1 ^should think it was very much 
nceenliinled hv Ihcir having n poor crop tho year before ; 
hnt wo would have required measures or relief probably for 
J or 5 of the ncfunl area even if there had been a foil crop 
tho year previous. 

65. Q. IVilh regard to Ihcso channels th.at yon have 
made, how do yon hope to gel them maintninedP — have not 
mad** nTU' arrangement for that. I asked tlio royats who 
had got full crops to give mo half nn anna per bigha for the 
maintenance of tho clinnncls, and they have done so after a 
giHul deal of delaj-, nnd I hold some of tho money in linnd' 
now for clearing; the silt from tho cliannols. Altogether 
It.s, 1,900 was paid for tho purpose. 

66. Q. You have no power of calling on them for lahonrP 
— ^No. 

67. Q. It depended entirely on their being willing to 
give tho money? — Yea, it was quite optional. Tlio money 
was tnly towards llio maintenance of tho channels, nnd I 
proposcu it only ns n tentative measure. I had cnongh 
trouble in doing it, nnd 1 do not feel inclined to do it agam. 
There w.s8 too miicli Ironhlc about it for the return. 

68. Q. Arc they not cnoagh alive to their own interests 
to lielnymi ns regards this?— Once they have secured n good 
crop they do not rare n hit,. Ihongli while they want water 
they promise you anything. 

09. Q. Yon F.sid you were able to c/irry this scheme of 
youra throiigli from your intimate knowledge of the 
conntiy. Do yon think j'oii might find n good many other 
placo.s where the F.amo thing might ho done if you hod time 
for examining tho country P — It would only ho after living 
in tho country for some j’c.ars nnd going round it that you 
conld do nnytning. I don’t think it would ho possible by a 
simple examination. 

70. Q. I mean by a professional man ?— A person know- 
ing the levels and who )md a contour map miglit do a great 
deal in this way. 

71. Q. IVns there mncli hhadoi rice in that irrigated 
area? — No. ■ 

72. Q. It was always an aghani nrcaP— Yes. 

73. Q. Can yon tell mo from yonr knowledge of tho 
country whether the increase of means of irrig/ition is likely 
to result in tho substitution oi 'aghani for hhadoi?—! think 
that tho area of aghani has increased in this irrigated area 
since irrigation has been introduced. 

74. Q. Tlicso works of yours consisted practically, did 
they not, in the re-opening of silted channels P — My work" 
consisted chiefly in entting across tho siltcd'arcas into the 
old clumnols beyond the margin of silt from the new 
channel. 

75. Q. The disns^ channels were owing to 'silting caused 
by floods? — Ves; my experience of tho Namln is that it 
throws silt for about 1^ miles. 

76. Q. Have you any cases where the channels become 
disuBod owing to tho erection ofi embankments to prevent 
' floods P— No. 

77. Q. Do you do anything in the way of wdl-irriga- 
tionP — In one village only. It is a large opium-growing 
village, 

78. Q, And tho other villages are they nnsnited to it F— 
There is no demand for it. Tho hachcha weUs foil in 
almost at oace. 

2 F- 


Mr, Bi S. 
King. 
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10: Q. IntUisopimn vilingonro tlio wcIIr all karJichn? 
t-No, they atapakka, I liavo ^Ivon thorn inonoy to mahu 
thorn. It Is a rillago of vary liigh lovol and docs not got 
water from flooding at all. 

80. Q. And in these villages, whieh are of low level) do 
you think nothing usofnl cottld ho done from wells f—l 
don't think so, 

81. Q. Not oven if wells wore made for the growth of 
the valuahlo giwdcn crops P— Very lllllo of snoh garden 
crops is gro^m in this area. There is very little tohncco or 
snoh crops grown there. 

82. ' Q. On what terms do you give your advances for 
wollsP— Wo haw given the money for wells alinjdy ns a 
present to them. 

83. Vou got no return F—Tlioy pay their rents 
regularly and they arc good rayats. Jt was given as a 
matter of honovolonoo from the Maharajn> 

84< Q. You gel no increased rentP—Wu got a full rent 
for the oiiiiim lands, hut It is not a specially high rent. 

86. Q. It is not onhanced P~In no way on account of 
wells. 


8G. Q. (il/r. Jtajttratna Srvilo?inr.)— On the lands irri- 
gated hy tho ohnnncls you constructed in 1807. do yon not 
levy any wnter-mto or any enhanced rent P— No. 

87. Q. These 46,000 bighas are irrigated free, without 
nnyohargo P — Yes. 

88. Q. You havo power to onhnnoo tho rent. Could yon 
not have levied an extra charge P— I could have, hut we did 
not ask for it. All wo ask for is regular payment of tho 
rente. Tlio Mnliaraja hashcon very generous to the raynte 
in such matters, and we have dug tnnim and made wells in 
that way. 

80. Q. You don't endeavour to recoup yonnolf, or ohtain 
at least tho interest on tho outlay P — ^No, Within tho last 
year I havo refused in some cases to make emhankicents, 
hocauso 1 found tho rayats took no care of them once they 
wore made, and relied on us to make good many damages. 
So now I lend them money* to make omhnnkmonts ; when 
they thomsolvcs make the cmhaninnonts they take greater 
care of them, I find. 

00. Q. Do yon charge any interest on these loans P— At 
• 12 or 12J per cent, which is two annas on tho rupee. 
Tlio rayats understand it ns a simple way of calculating. 
Wo lent them inonoy in 1807 at 4 per cent, and found 
' they did not want to repay it, hecauso it was at such low 
rotes. They paid their mabajan* somo of this money and 
then asked for more money, uccauso they could get it cheap, 
:innd I have recommended to the Mahniaya not to lend money 
than 12J per cent. 

area'nveras JPrctulent.)— Is that about the ianiat 

tho south 25 per cent. . - 

12. Q. So this .Royorafflo MudaUar'f—On tho land irri- 

outturn P— More Jon would have lost the 

iioohonnoIsP— Wo could not have collected it 

13. - Q. And would have had to havo heen postponed. 

anfl -R q*! a suppose you would not have succeeded in get- 
’ ^TP— Prohahly wo would have lost one-fourth of it. 
What was tho cost of tho channels P— In 1807 
^“ro was an expenditure of Its. 10,000, including an 
T? ‘‘I'wnkmont. Tho omhankment cost Ps. 2,OoO and the 

;innclBlls. 8,000. 

Ti 05. ©. You said that' owing to the ohstruction ' of a 
’.afifc you wore unahlc to extend your channels P— I was 

*“®pnhie to close it. It was not tho malii in whose land tho 
nativu.. - • ■ TT 1.1 _.i 
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*iol was on, hut an adjoining malik. llo would not 
16. Q. spur to ho made at tho end of tho emhankmont; 
igyLig'jo water swept round it and cut it away. 


of llieso eliannels did yon find any 
difllmilty owing to tho want of provision in the law Jw 
acquiring land in carrying out such work P—Tlirough wr- 
sonnl ncqnnintnneo wrth the locality, ll.e rayats and the 
adjoining nelly malik*, I find no iliflimilty. Tiwyliavs 
snoh ronfidonco in ns timt Ihey give us the lands. I have 
gonorally lircii aide to jXTsttnilo them. ' 


07. Q, Do you think it would ho an advnatngo to amend 
llioiaw.sothnl. irihcrcwnaareftacrory tcniinl* you could 
cpmiwl him to give up Uie land P~Wo have not any ones- 
lion with the lenaiite, tml only with the adjoining nalikt. 
Ifwo lavcto cany a disirlhiitnw Ihrcragh some Icnanl's 
laiiihthcy gctierally give tho laiuf up willingly and wo lake 
It off the rent-roll. 


08. <3. (iirr. jVwir-A/itcIras/f,}— Do yon think Oov- 
crnmenl would meet with no more dlfllcully limn you do? 

I d*)n t think so. I think the people would have more 
conllilenre In Oorcrnmcnl, and that tlio Collector could 
persuade thorn to give up the land. 

00. Qt (ilfr. Jiajaralns Ari/drtfiflr.}— Yon have given ■ 
sorao Advances to tenants to nwko wells. In these cases 
also do ymi give tliom free of any increased rent ?— Yes. 

100. Q. (Afr, AlUntS — ^You spoke just now of Govern- 
ment Iming aide to do this kind of work. Would not the 
tonanls, as a innltcr of fact, want Government to ixyr mncli- 
moretlmn yon jay P— They would nndonWdly do their 
host to get crery pice they could onlof GewrnmcnL 


.,101. Q. Do you think any Government ofliccr would he 
nhlo lo^ carry out a scliemc of this kind in the way you have 
done it P Is not tlii.s a case ^ of your own personal 
infliionro ? - 1 think it would require a man of experience 
and a great de.il of apjdlcation and lime, l^ou would need 
to have a special man for that one work alone. 

102. Q. Yon Imvc not anything lllto a wafer-mte hero ?— 
No. It WAS only levied onro lost jear as a tentative 
measure, and I found so much diOicuIlr and hothrr tlml- 1 
have decided not to have anything io do with it ogntn. 

109. Q. You don't levy any water-rate P—No. 

101. Q. What is yoor opinion alxmt that P Do yon think 
the people would pay, say, Ils, 2 an acre for water In a 
dry year P— -In a dry year they would jxiy 11*. 2 to get their 
rice crops in when they saw there was no cimneo of getting 
it in through tho mins. At tho last pinch they might do it. 
but they would not do it univcneilly. Fosinbly 60 or CO 
per cent, would do it, hut I don’t tliink they would pay 
unless pul to tlio very Inst pinch about it. 

105. Q. Wlint is tho rate of rents about that part p— 
About Its. >1 per biyha. 


IOC. Ql Bo tiiat, if levied, the watcr-mte would represent 
about 60 per cent, on' tho rent P— Yes. 

107. Q. Would there ho any chnnee of people paying lliat 
every year ? Ko chanoo at all. 

103. Q. Tho enormous benefit yon have caused io this 
country would only bo felt in years of drought ; yon would 
only require it once in four or five years P— Yes. 

100. Q. Is it not a jiennancnt benefit P— It is a pemm- 
nent benefit in opening up those river-heds, for since the 
ohnnnols wore made in 1897 these villages (Indicates on map) 
have had fuller crops tlmn tho adjoining viilagrs. It means 
adiUcrenceof itoiintliocrops. • 

110. (J. Even in a year of good minfall P—Yes. 

111. Q. In 0 of good min yon close these ohanneIsP 
— close Ihcso running down here, Karli Afalmal (map) ; 
this one (map), Arerh, I Imvo left open. It is a IC-foot • 
chnunol. 


nlOOlP— 1. 

I matter of &c. 
ausp the malik* 
lut it did irrigate \ 


Tho Hon’hlo Mr. D. D. Honu, Chief Engineer to tho Government of Bengal. 
(DarWiOflgn, Slsl October 1003.) 

... • enwviiarM 


17. Q, Why wourcWcnt.)— You havo hoard all tho cvi- 
losed it because I did jnkiporo by Mr. Toogood nud otlipr 
!, and it would havo preW nny points in which you dis- 
; was needless to keep it op\* I think nil thoir ovidonoo is 
taliks would not allow it to L 

o rpKo. *. 1 , i j what tho country has 

lo. Jnen tho bund was . of 'navigation on tho Bono 
emimon P— No. It belongs to a s about 20 per cent, of tho 
10 n iC/.n. ..I...*. ..hat is about tlio nearest 

make. Navigation 
aprove tins inigation whioh you tho cost of tho Bono 
fould you like to put a permanent weir .lakhs, and I should 
lat place P— I should bo afraid of the Elonst 20 lakhs more 


for other savings. Then for mnintcnanco there inust 
ho a largo percontago. There is all tho cstabUs^.' 
inent, aim ronownl of lock gates, etc. Opto rentals 
are very expensive. Tho cost is not so luuoli in tbo 
Canals ns it would ho in tho tidal canals. Ho dos- ' 
tnidtion of gates in tidal canals is vxry great. . . 

8. (J. Wo nskod Mr. Toogood wlioatlie^avlgatw' 
was very rauoli npprociatod on tho Bone' Canals.- JUs. 
said "yes, the people like it.” But his 
given in a manner whioh led mo to houoyp be 
Tory enthusinstio over it, nnd that ho did 
ns a very great boon to tho country. Do wu . 

'it has been appreciated largely P— I - 


SELECTED EVIDENCE. 


Of courso it has boon a convcnienoo to the people to 
Iiaro stoamers running up and down tho canal prior 
to the introduction of railways to the south. 1 might, 
however, say. that, as far ns the navigation is concern- 
ed. when I was at Buxar in 1987 I built a new 
(jola at Sassaram, and exporters would not use tho 
goltt. 

Q. What do you call a gdlaf — store-house for 
grain. I thought exporters would bring their grain to 
be packed and sent down to Buxar by canal. Instead 
of this I found they used carts and conveyed the 
grain down tlie Grand Trunk Bond to Zammnnia in 
preference to the canal. I' asked them why they did 
this, and they said “wo have got our bullocks -and we 
have got notlung for them to do. We prefer to use 
them instead of paying canal tolls.” 

6. Q. {Sir IThomas Higham .) — ^Do you have bullock 
traction -on tho canalf — ^No. It is all by hand. 
Navigation has been an absolute failure. I think, 
if we had made only one line navigable, it would have 
been sound; making all three canals navigable was' 
a great mistake. 

6. Q. {The President .) — ^About irrigation, you say 
the leases are taken up very readily P—^Very readily, 
and of course the conditions are becoming more and^ 
more severe: we are getting more and more particular 
every year about the chaimels being properly kept up, 
and lease boundaries. 

7. Q- What is -exactly the basis of -allleasesP — ^We 
select a block. It may be all in one village, or it may 
be part of a village. If we have a very big village 
commanded by two or -three Aistflbntaries, we may 
have several blocks in it. 

8. Q. Would it embrace several villages P — No. As 
a rule, wo -confine a block on the Bone to one Village. 

9. iQ. You have got varying rates of irrigation 
according to tho cropf — Not for the blocks. Wo have 
one uniform rate; -inside the block a -man can -grow 
sugarcane, rabi and -rice. 

10. Q. What does ho pay you?— He pays an all- 
round rate of Bs. '2^ per acre for the block. If he 
wants hot-weather irrigation for sugarcane, he has 
to pay an extra hot-weather rate. 

11. Q. In the event of irrigation being very popular, 
and there being a demand for it, would it be an easy 
matter to raise the rates for the new leases and make 
it Bs. 3 instead of Bs. 2-8 per acre? — ^Wo mean to do 
so when the existing seven-year leases fall out. I 
think they fall out next year. 

12. The whole of them? — A certain number will. 
We started seven-year leases in 1897. Formerly they 
‘were for hvo years. 

13. Q. That will bring you presumably a .considerable 
-increase of revenue. Do you .suppose .that raising the 
• rent, will -ohoke off many -of the -leases? — ^I don’t 
think so. Our position is very strong. The villagers 
have got so accustomed to water and have realised its 
full value that I .don’t think .we ^all have any trouble 
at all. We increased the rate about seven years ago 
and there was no diminution. If you look at the list 
for the last 10 years, you will find that the leases are 
steadily increasmg in number. 

14. Q. Wliat proportion of the whole irrigation is 
-by lease.?— I -think about 85 -per -cent. Sabi irriga- 
tion varies enormously according to it-he .season. Uie 
irrigation I am talldng about is bharif. There is a 
proportion of rabi and sugarcane in the leases. 
They have ,got the right to grow .tabi under the lease. 
Wlien we started ffr^ of all 'the rabi area was very 
large, but when the villagers 'found that they were al- 
ways ensured a supply of -water, they have gradually 
converted rabi lands into rice lands. 

15. Q. Is tho sugarcane on the -increase to any ex- 
' tont?-^-I don’t think so. _ Sugarcane irrigation is not 

very much : we are restricted in the ‘hot weather for 
supply. The Soue runs down to almost 300 cubic feet 
a second in May. 

' 16. >Q. To go hack dn my former question, .what .pro- 
portion of 'the irrigation is by lease; .about 85 per 
cent, you say? — should -say quite that lof the 'khartf 
area is under .long lease. You heard. Sir Thomas, 
that the people are getting too much water. I was 
' very pleased to hear that. When we had the Irriga- 

- lion Gommitteo in 1887, .things generally -were all the 
ether way; -that ds do say, we were accused of not 
gi-ving -sufficient -supply. -Wo shall have to proceed 
very cautiously with the .Shahabad -cultivators. They 

, are very troublesome. 

17. .Q. I gather it is not the polity of the canal 
authorities to fill tlie altars? — ^Not at all. That is 

- how we came to such trouble at first. We admitted 
' water into a .little undefined channel running into the 

lease, and what the villagers did was to let the water 
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into their ahars, and then when wo tried to assess 
tho lands, they refused to pay and said “this is not 
your water; it is rain water,” and we had no proof 
it was not. Then we adopted the policy of no leases 
except to good blocks with defined village channels. 

18. Q. If they came to you and said “ we want to fill 
these ahars, for what will you do it?” "When you have 
water going to waste you may just as well' store it 
in the ahars? — -Wo do fill ahars when wo are closing 
the canal in the hot weather. We put water into tho 
ahars for drinking purposes and for cattle. 

19. Q. Might it not pay these people and add to youx 
revenue, if you said “bur leases are at Hs. 2-8 per 
acre; besides that, if you have got an ahar, we will 
keep it filled for you for so much”? — ^We have al- 
most got to our limit now, and all our five-year leases 
are irrigated from proper channels and proper out- 
lete. 

20. Q. Do you think they would not irrigate further 
and would not make their blocks bigger, if there were 
store-houses for water in the shape of ahars? — don’t 
think so. It is a wasteful system of -irrigation, 

21. Q. I entirely agree with ybu that it is a wasteful 
system of irrigation in a case of short supply of water. 
But in a year when there is^Sone water going out 
into the Ganges, it might be just as well as to store 
it, instead of letting it go to waste? — ^We don’t waste 
any water. 

22. Q. During the floods ? — ^We close down. 

23. Q. Duringthelostyearof scarcity, if your uAurs 
had all been full, they might have pulled you over 
this difficulty. Would it not have been an advantage? 
— ^We have had a had experience of ahars. There is 
constant friction between the villagers and ourseives 
about losing control of our water. 

24. Q. (Mr. Mnir-Maebenzie.) — How exactly do yon 
lose control of the water? — At first we allowed water-' 
to leases with imperfect village channels," and the vil- 
lagers used to take it down into these ahars and irri- 
gate their land which was not within the lease at 
all. When we tried to assess them, they said, “it 
is not your water; it is rain water.” Wo could not 
prove it was not rain water. There might have been 
rain water in the ahar in an ordinary year. 

25. Q. Could not yon give water to the ahar on con- 
dition that any new area irrigated from tho ahar was 
charged for? — think all tho area pretty well com-, 
manded now is under lease. 1 also understand that 
the ahars are falling into disuse. 

26. Q. It is in evidence that you may have a 
large surplus of water in the early part of the year, 
and then at' the hathia when you may want every smgTe 
drop you have got. If you could store the water in 
ahars in the early part of the year, you could guard 
-to a certain extent against the eventuality of having 
all your water exhausted?— We have only had this 
experience once in 30 years, and 1 think, if we begin 
to let water into the ahars again, we would gradually 
work back to the old system and lose control of our 
water. These ahars are scattered all across the coun- 
try, and those of one village are connected with those 
of another. It is a most complicated system. We 
have accepted this principle now that, if we lose con- 
trol of our water, we cannot assess. 

27. Q. Mr. Toogood seemed hardly to have accepted 
that principle? — ^I don’t know. In the Eastern Sone 
it is very sandy soil. 

28. Q. {Sir Thomas Higham.) — Aro you speaking of 
ahars in the middle of a block or outside?— A blo^ 
may bo above the ahar or below the ahar. 

29. p. There is no objection to their filling ahars in 
tho block? — ^But these ahars go into other villages 
which may not have a lease. 

30. Q. What is your objecion -to charging a fee for 
fiBing them? -I am not speaking of outside ahars, 
but supposing a man who had an ahar in a block came 
to you and said “I •wUl give you a rupee if you fill 
this ahar.” 'What is tho objection to that? — -I don’t 
think ho would come forward, ,and besides, I soy, that 
once you lose control of your water, you aro helpless. 

31. Q. You would not lose control of your water in 
that case. Tho difficulty I see is what you say that 
when you irrigate from an ahar you cannot say whe- 
-fher -tho ahar was filled by rain water -or canal water. 
But if a man comes to you and says “I have not got 
much rain water in my ahar, .put a couple of feet into 
it, where is the difficulty.?— We have tried selling 
water by volume, but I don’t think it has ever come 
to very much. 

32. Q. Before the hathiayon have a lot of water?— 

Yes, there -is never any lack of water for transplanting 
the nee. - 


Mr. D. B. 
Born.' 
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^ . S3. Q. You havo a groat donl more water tliau you 
want boforo tho hatiiia, and you don't scorn to bo 
•nblo to do anything witii itP— Xn n favourable year 
' these • a/;ar« are filled by tho rain, and- tho people 
won't ask for water outsido tho Icaso until tho rams 
fail; 

84. Q. But supposing it wore a . dry yoarP — ^Hdw nro 
wo going to know whoa tho hathia is going to fail. 

36. Q. You moan to say tho people will not apply F 
—Yes. 'X'hoy have got those ahars and they always 
contain r.ain ivater in tho season, and vory likely 
they also contain wator from our firo years' leases. 
It IS only in a vory . dry Soptombor that they fail 
and tho villagers would nover apply to havo them 
tilled until it was too Into. 

. 86^9*^*}^ don’t sell water by volume P — ^Wlicn leases 
come in late and wo don't want to measure, ivo say — 
“ Wo will keep an outlet opon for you for 24 Imurs 
»t so much," but 1 think very littlo lias been done in 
that way. 

87. Q. Supposing it wore gonorally known that whoro 
thoro wore no leases, if tho people liked to apply, for 
wator for their ahars before tho haihia, you would bo 
prepared to fill thorn up at so much n thousand cubic . 
feet, would they apply P — ^Thoy won't apply before 
. the hathia. 'I'hat is what led to our long loose system 
being introduced. Wo found that theso peoplo would 
wait till the last moment until tho middle of October 
and then thoy often got water too late to bonollt 
tho crop for which remission of water rate had to bo 
given. 

' 88. Q. Would thoy pay a doiinito sum to have their 
nhars filled upp — Filling tho ahars would only benefit 
tho unleased areas beyond tho long lease area, and tho 
villagers would nover apply until tho haihia had fail- 
ed iidien no surplus water would bo available. 

- 39. Q, Why not let thorn apply for their ahars for 
■five years P Why not havo a tive-yoar lease for ahars 
•alsoP — In my opinion this would bo a retrograde stop 
in canal administration. 

40. Q. You have certain years of drought. They are 
not veiy common porhaps, but say thoy take placo 
once in five years. You propose to rccluco the size 
of your outlets and so raise tho duty. Would not 
the pressure be. greater in theso oxcoptional years 
than you have ever hadP — don’t think so. ’i'ho 

. people are very ei^cravagant in tho use of wator at 
present. 

41. Q. Tho more you raise tho duty, the more tho 
tension comes on at the times of trial P — ^1 don’t think 
•so. They will know they have only got an outlet opon 
for a certain number of days and they will take good 
care to irrigate their land irithin that period. At 
present the outlet is ten days opened and five days 
closed in the hathia. Wo hope to reduce it and make 
it> say, nine days open and six days closed. Thot will 
spare a good deal of water and cuablo us to irrigate 
more than we can now. 

42. Q. You will Ultimately como to your limit — ^Yes. 

43. Q. You have got a very good duty out of that; 
88 acres P — ^We only got 60 in a year of -bad hathia. 

44. Q, The capacity of canals is dependent upon the 
amount of water -you can get down your canal during 
the hathia f — It is only since wo havo started to work 
.on the Sone system that we have found out that fact. 

46. Q. You say that tho average actually has been 
86 acres? — Yes, 80 at the outlet, but all these duties 
.that are based on the four montlm’ discharge are quite 
misleading . 

46. Q. (The PresWenf.)— We .know that you aro inter- 
ested in the Karamnassa project. I suppose that if 
you can command tho establishment, you will have it 
surveyed? — Mr. 'i'oogood and Mr. Harris are going up 
in the middle of next month to see tho sites. I havo 
written to find out if any of the agents of tho Maho^ 
raja of Benares know the country and whether it is 
open, so that X may have some contours taken to find 
out what tho capacity of the reservoir is likely to bo. 

• 47. Q. (Mr. Muir-Mdckemie.)~l see in the month 
or September that in the Sassaram Sub-division tho 
average rainfall is 7 :5 inches. In tho year ibV)2 »i# 
went down to 2 ; 42. In a year like that wou’d tho 
.people not apply to have their ahars filled? — No, I 
.don’t think so. In fact, as I say, their ahars are 
gradually being- done away with. 

> 48. Q. (The President.) — To go back to the Karara- 
nassa. Do you contemplate that it possibly might 
•help the Sone system? — The original idea was , ’to carry 
on the main western canal through Sassaram up to 
the Karamnassa and on to Mirzapore. This was stop- 
ped, because, as I said in my note, we had not sufficient 
water i|n the Sone, so the Karamnassa project is now 


proposed, 'I'ho Kuramiinssa is tho.rivor on fho cx- 
tromo west of tho district. Iiistcnd of taking .tho 
feono towards tho Xiaramhassa, water 
will bo brought from tho Karammssn hack to tho Vat- 
gaotr into alt that Blinbua tract which wo know is voiy 
liahio to scarcity of rain, in Biiahua, in my noto, I 
havo shown tlmt tlio hathia rain foiJed about 12 times 
m tho last 20 yours. If you go lower down into Mid- 
yob will find thoro wore only two bad years in 
• in CHltttck tiioro wore about two had years and one 
.doubtful year in 20; wJiorons, ovciy altoranto year in 
Bhabun Jins m failure of tho rainfall which is required 
to bring tho rico into oar., 

40, Q. To go on to Chnmparan and Saran, this sido 
of tho tianges, I.uudorstaud that you look on tho Saran 
project as altogether a vory doubtful ono: I mean 
tlicso canals from tlio Gan dak ?— TJicy havo proved 
most unsatisfactory, and I don’t know qnito what tho ■ 
reason is. ihoy havo hcon working for 20 years, and 
I supposo ono of tho dofects of tho sebenio was that 
thoro was no rbgulator in tho solo.' 

, r®®' S' ^ fiathored from ono of tiio witnesses at 
Muzauarpur thot at ono timo, when they wanted the 
canals opened in a. Imriy, tho chanuols had silted up, . 
and thus tho opoiiing was delayed for six weeks. Jlt 
was tlien too late, and they did not caro to take tho 
wator. ’That could not havo happened if thoro had 
boon a regular cstablishmont maintained hy the Gov- 
ornmont or tho District Board whoso duly' it would 
havo boon to sco to tho silt cloaranccs. I don’t think 
ono has a right to say that it was a hopeless case, be- 
cause it bas not been voiy successful hitherto trom 
wont of managomont ? — I think it is really worth while 
to.inycstigato it and draw up some schomo that would 
bring it more into lino with tho Sono. You would 
have to construct a regulator outsido the embankment 
in tho first place, bnt without a survey it is impossible 
to say what additional works aro required. 

51. Q. From these rainfall statements I make out 
thot ovory third year boro is a year of drought. For 
instance, in Gopalgungo, in. 20 yoars, thoro havo boon 
SIX bad years, 11 good and threo doubtful ones, which 
were protty near fiordoring on tho bad years? — Yes; 
and Gopalgungo is pretty central for this Saron dis- 
trict. I think from tho evidence and from tho rain- 
fall statements it is clear that irrigation for tho rico 
crop is accessary more frequently than tho witnesses 
at Uaran made out. 

62. Q. I would oven go further and soy that the 
fact that tho works existed at all, being lett to ^om-: 
solves without tho controlling hand of an engineer, 
gives one a fair reason to hopo that in bettor hands 
they might bo a success. What do you think?— I think 
it is very well worth inquiring into, 'rhe local Govern- 
mont has spent 7 lakhs, and I think wo might safely 
spend a little more inunoy to be hopo oi iiinking the . 
schomo a success. At the present moment all this 
money is simply souk and lying idle. 

63. Q. Did Mr. MacCartby say that gangc-readors . 
were kept up on tho GandakP — i am not quite sure 
that ho is accurate in what be said about gauge obser- 
vations in tho Gnudnk. It is most essential to havo . 
observations taken in all rivers likely to be utilized 
such as the Kamla and 'Bagmati. I think the District • 
Boards might spend a little money in this way. It 
would not cost much to havo ono or two gauges estab- 
lished on these rivers. 

64. Q. What do yCu think of the Trihoni scheme? — 

It is going ou. Mr. Butler hopes to do voiy well 
this year. The tract is unhealthy; it is feverish, and 
tho coolies gave it a bad name last year. I think 
more perfect arrangements have been made this year 
for pushing on tbo work. 

65. Q, How are you gotting rid of the cross drain- 

age? — In some places tho canal is ^phoned and in 
others carried in aqncdncts. ' ' . . * 

66. Q. Have you got funds to carry it on as fast as 
you wish? — Sir Thomas Higham says wo can get any 
money we like. Wchave got six lakhs this yeaf, but 
he says .we need not .be tied down, to six lakbs;'We 
can get ton lakhs if we like. . 

57. Q. What is the amount of tho estimate. P- 
— ^Rs. 37,91,000, • including estoblishment, , ' 

68. Q. Do you consider this Tilari projert proms- 
ing ono? — I- am -afraid not. From_ Mr. ;Maconcnys 
report it will ho scon he is very decided ond express- 
es himself very, strongly against it. 

60. Q. Then what da you think of those three pro- 
jects,— tho Tilari, the Bakbiya and PussaP— I am 
afraid they would fail just at the tune water was- re-.- 
quired. They are -small, streams and could be very 
easily bunded up -above by -the Nepalese, 
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i'-. V. iTf-f I'f/.-s.ff J>.i j. j ti.rrp fits* Any 

*■} t’-os*' nsir; Vtf* ss.n irASo fill s-i r-i-.! ■itsiiis nl 
Ci.tv*. c-t i-'o } .'.'tl tl.si'.V l! 15 ft!l <:j«^il «;i.<'5{*tij Oitli t» ■ 
itat-J to tJ.tSr, j.'.l ailrl'ft tJ rj tan l<- f - -1 

ti:!:!. l.nr -tj-o lil.-its, t? o l*s;s!,a, tJ;o llftUi iyft 

ti..! t5 n l)J.}.i;s r.-.’j:?.! t-r oJ.IiJvfalr'J. r.s tl.fjr »«“M 

fail wi ri! tT*j-,i:tV' j. 
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<>*. V, J J a* tvM.sts t f » Attyji ii <':.l fcofM e.'-'t't'f.Jil.S 
t: »'■>■ «•&..,*• i-.. 5 «! t'.o 8.-!.».r! li.<y s • ay I 

tst.ijtjs*!.* Ut tv., c r tJ.jsf jrar-- Vjt!. -ut fif.y 

tJ.f'i.- * • V»rj 

t'V, V. K i'*-;. s- J.oii t? * j Lf.s'u ti.c re Si A «} n.Mi.l 
to l‘C~,:r t r. l)'r* t'.’. I*-, as- li. fi'jS s-j-*); «. t'-.-.!!',*! «! rjr 
•1 ta fii,'5 r.'Al* a iv*. f.’*- Vos A«t<r tJ.v 

K-R i! t’lff tl;ry j '>-1 a i-t-rDsa !>.<- tr.'iat!, to iLr-cJs 

ll.r till »-.l1 5!! f’ t «•' l>J;i t] CS I;' 

i\f, y. ‘I'i'f I’tM c ftir- 

At am ajjai./c::;* f.t vl.i<3i vs!l jlissJn t> f ravy 

r.*.0|laj a'-.'J tj.-ci! t-o ts-'f*. rT Ji-m j-rls:'.?*! fi.t. llsit 

for h v. ri. Jitv Mr- iJioire v^-tX, j-t '■>!! r.'-ii.r*- »!•*!■■ 

c i- t^f a-J. .1 j-t J** 1*. »-** £.t s a. Jrr.t ja to 

(itf tJ-v a. as*; l!^ vl-f' r'.iist J-*- r.t-!o t** Jay tl.if 

J.tr.fs <;TJ a". «•',*-<- -y-nto f-i. 

<1. I *i- ra'i Lrit/W l;ow rt)c!i n r-rJjai.'Jo rsoiM Jo 
ftr-.-j.t Jj- a J>;s:r.i*. l^niiintf'rf-'TKhl is IsiiW 
it I'-' •l -i;*' oitsiiS ro't sir. of siorliiirr 

ji its .'.t.y s-tti-r , 

Tlf. </■ 1 tS' r.'t t-.*' v5-»t li to jifs-sriit its fit .'sS.i'i.; 
sJ'tV'O J.* HariJi f'ai;a?5 JiM*- l-rs-l*:j «!i'Si ji } ■' '1 Is** 

t'.-.iihU l.i.ti- l-rott noflir.;; iti Y.ry ttj** 

y/ir fVtft'7<>!f..-T3:vy listJ tioi t;*! n Mr. KUsi: 
t},* rof"'Iliht »v tJiv sJsfJ* 

73. y, (.'■’iV yi.cij'.iir Tliffp is tliia sIrttiKor, 

1 rtijijwjs-!', iJint « r-<-Ks*iri l.niiy tsittio Yilitfi jo'.l faiimtt 
pot ioijtrt.1 oi'r-r tjio statof f— Vs-s, and Y«lt<ii tlmt 
tin:*' <-'i5!s*-a, t!.* ti tJji- tjtirstiii!) of a iK-rmatn iil ri-jniln- 
t<.-r s'-ill Jistf !«> }->** n-tiMtl* r*-i), tlf soiin." Mr. Ktiiit 
s'l'ttini’, vtatsT n!) thft>'.i"!i Si-{)t< (iit>cr, Ills tfliMm* 
liM tliiTofor*. ij'A iJi.nt Kfr-Yt advnrilaj'ct uvrr tli« .‘'iirnn 
C'niiaJa. 

7-1. y, Vtiu rotjJdKft \5«(<-rall tliMciiiKli Sojiti’mlL-r in 
tlnv Haran (f.’simlsf-'Nof. to tli*! varno rxu-iit ns Jn* 
did. 

73. y, TJiort- »« lots of tvntor in the inla. M'Jml is 
iti {irovont your oni’nin;.* f!i« rlnits-sJ'-— I tilioiiM tliinU 
llii-rf; i» n i'/nnl uenj ot ailt in tin’ t'lfo, nftor c-licli 
/r*-alit't. Ilo j;ot aiiiijily from tin* nmin rivor. 

70. y. Yon lininn in .‘snraii Py^Vos. I don’t tliiiil; 
lln-y <>v»:r onviK'd tins rluiri's until Dcloln’r in t!n>Ki»rnii 
C.sn;ils, Tlipy c.snnot bund Ibo tufa until tbn rivi*r 
falls to a ciTtiiin b-vol. 

77. y. Tlii.-n* i.s no rca.son wby tboy rlioiild not bnP 
— AVo bavi* ronii' to a ilc.adlocls no«*. Tin* Oovi.miiinnc 
iK not roitn* to vpnnd anv nion* monry on niainton.'uico 
and tJio namindiirn won’t' |iny llio innintonancp t-banttM, 
Tin* c.'iiJ.'Uu nro only ojifjind now whon tins civil onictT 
e.iys it la abaoluloly nccoHsary to biivo tlio nco crop. 
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"fi. Q. Tiiat in why fh(.y nro imvcr opened until rr- n L 
(biolHTf-— We did Muietion tlio openiiif’ of them this * r/np* * 
year in Hepteniliur, Inttviu.so tliero wns not BufTicicnt •* •'"”* * 
wat*-r to do the traiispjnntinr;, hut wo told them wo 
«>nld not «ipi*n them in October a|;nin unless they 
paid A*imo innney for I bo eoit of rlenrui}; the channels, 
r-s v.e are now nl'--olntely at a deiidloclc. 

71*. y. They have p.nid nothini;?— 'riios' pay no- 
thin,;. 

f-O. y. Are they open nmv? 3Ins anytliitii; licen done 
t*» shill the water ihrtvn,!' 

(.*•/*. //lire.)— 1 lo'y are open now, 

M. y. A'uu have not p.oi your ctiiilrihiition? 

f.'fr. //lire.)- No, they nmy Ik? c1o-.<*< 1 now. I am 
no; ipiite ttire. 

(H ife.rJi,)— J ihiiih they nro cln.xsl, I could not 
Iw* feft.sin, but I Ibinl. they must bo cIomhI. 

yj. y. Has any ritonry N-en paid for this ye.sr, 

(Mr. //ofr.)— No, 

<s.1. y. (Sir 7*.of!iOi //ly/.om.)— The Tdnri project is 
pn'J--sh!y btitn; uj>, Inc-suie then' i« no cs’rf.'iinly as to 

tsipply * -V.-'. 

i*!. y. n<j» nitieli unter do you want for th.it f — 

.Vi,(*u .-.err-. »s tjie ars'.i (siiatii.inded ; !:(W acrc-s of 
)*■ eJ;o . pi.stf. iiitli. wculd nti-.iii Od.tlOO acres. 

y. lloB- iistich ttnter IS wantrvlF — 3(X> cubic feet, 
y. W*niM i; I'- p..-5tMn to fend that volumu 
<*'.'•11 tJ.-e Inlet:!;"- We are h-iviiuj; a lot of d>‘mni)d.s 

Oil t'.s niMj for the Tril*"ru. 

^*■7. V. I tiijijw.te yirti fMuld rrml.e it as l.ir>;e n.s you 
tit.'l*. .\\p pfMjH.i*. lo i’i^t<-i;d the Trilieni. Wo bare 
ri-.e--*! i! Up t<5 tM'O riitefi, but We b.ive another 
♦!< ii.Ati-l a.r.'s the .‘'li.ratm, 1 rbotild like to get 
a'i5‘!> t! e SiLrasia mi'I Til.iri. 

fA y, A'tm r*i'.dd tn.t no ames the Til.iri f — 1 hato 
r.t» p*-rf* f.at kt.o'ilxhte 1)1 tin. di»!nc5. 

rv y. is It ti«j late to rollfider tlie iJUe.stioit of 
• al.itiiuj,; the tsre of s'liir sypbo.is, »ti that, if yon want 
to c.irry nut th. ..* d'luttint t.rbenii'.s, you will Imvo 
the watsf ibvn'r -We itoiilil b.ive to pnivitle alto- 
Erst.r-r lor aiitdhrr -Id.tsYi ifft-n; that would !«' about 
r**! ftlbie feet, 

I*-*- y. Yreit fyphojjs are r.ow devi.ssil for a fotl 
«'.i} ply ef rUT-'i?' — AVs. 

t’l. y. li-fj It! id C Ifit b.irrels. If you wore 
I'l if.i.le all eh*.--*' b.srr*!'. I* f«-s-t, you could incrcn.*o tho 
C5,} :e;ty e( ll.e typj;f.!,, J.y J. J; is riOt tOO lotit t» 
dj tb.tt;-- No, 

f-. y. l>o ye-ti thiol. It stiiubl be worth while doinj; 
that ' I th.'t I boms if the imiliey is nv.illnble, Jl W 
«\rl.-.inly worth i-oosideriii;;, 

>’if T.’-er. It //o,h-:n).- I dcKi’t tliiiil: there would 
l.-e any difiiculty in tp-tfinp. the money for it. 

t-.'t. y. 0'bi. Pre'ideni.)—! nuppese, if 4,000 cubic 
ff,-t fc.re tt.iiiit'.l, ynii isiiitd hate it there. There i.s 
ri.i limit .‘—-No, there i» no limit; but wo might have 
rtfiittially, 1 raiinol f.iy, to build a regiil.ilor. 

fU, y. Then you ibinl: it worth while to increase tlio 
M.-e til ill.- ».ypIii>iisF I thiiik Ml. Wo only provide 
for tVI aervs" to the I'jii.iro mile at present. It is 
fi.tiil to he a KtH>d rics* country and only wants to got 
Water to prtKliiis. fl.’.i) or fkiO arnw to the jiijimre mile. 

t'-A. y. (Sir J'/.iiMtii i/ivkuni.) — A'oii li.ivo not worked 
lip to thiit on tlie Smiel — No. Wo have only worked 
up to ISW .icrvs to the h>|imn> mile thoro. 

Pd. y. \Vo Imvo heard lliat the S:irnn Caiinks luivo 
ls-e« known to irrigate -b‘,000 acres in one very dry* 
year. Can you r.sy hew they got hold of tlio figures r 
— 1 don’t know. I believe tlicv did try to assess tho 
ray at', but they could not renfise anytiiing. 

U7. y. JJow* did they try to realise? — prosimio 
they Imd i-ome rort of me.isurcmont. Hut as js'gards 
tliiit !hJ,lK10 acrei, I don’t know bow roliitblo it is. 

P'S. y. How is one to find out? — I dnro say Colonel 
Hoddling could tell us. 

t>lh y. Tlie Irrigation Deparlmont put all those 
ureas in their reporta. Whoro did they get thoir 
figures from? — I don’t know. 

100. y. It in said that a portion of iho area irri- 
gntiHl by tlio iSono Cnnnl<i was iiovor paid forj that 
it wmi oiitaidu the hloclc.s; have you got anything to 
say about that? — A rnynt may pn.ss water on his 
field to out'Sido Arons. 

101. y. How doe.s he got tlio water on to hi^ 
field?— From tho villogo wnnnol. - 
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102. Q. He lets the water go on to other land ; that 
land gets a croB and pays notliing?— These people may' 
bo equally anxious to got rid of the water before tne 
haihia, so it would bo a disadvantage then, as it might 
do harm. 

103. Q. Does much irrigation go on in that- way that 
is not paid for? — I don’t know. 

Mr. Muir.A/aekenz, Toogcod tald there was a 
substantial amount in the Eastern -Sone Division. 1 
nave Bin^ ascertained that it is about 4,400 acres a 
year in the cirde. 

. md, Q, (^ir ThoTnas Sig}iain,)-—^on don’t think that 
IS an important question? — No; we have got our value 
for the water given. 

105. <?. In reference to the works that have been 
done on the Bagmati, do you recommend the cut being 
TOmpleted to see what could be done with itf— I t»i»n«r 
It should be inquired into. 

106. Q, The District Engineer could say what ho 
proposes to do with it?— Yes. 

107. Q. I understand he wishes to work up in con- 

nection with these two rivers?— I don’t think there is 
any held work done. i&Ir. Disney's proposals are 
nob based on actual surveys; they are simply in the 
air. ' 

108. Q. Should it be done by the Public Works De- 
partment or the District Engineer? — It might ho 
taken up by the District Board. 

109. Q. {Mr. Bajaralna Mudaliar.) — ^With regard 
to what you said about fch© block being droiuGd) wiizit 
is tho urea of rice under the Sohe Canals? — 320,000 
acres arc irrigated. 

110. ■ Q. If all that water is to bo drained, it would 
bo capable of irrigating an appreciably I'atge area out- 
side tho blocks? — Yes, the people don’t want water 
when they let it go; they always want to dry their 
fields 16 days before the hathia begins. 

111. Q. Does this water benefit the erups outside the 
block? — It does not; everybody wants to get rid of 
tho water at the same time. 

112. Q. Tho area outside the blocks are not likely to 
have over much irrigation; are they? 

113. Q. (The President.) — Our cs^erience on the 
Nile was that the water used in rice irrigation always 
washed a certain amount of salt from the soil and did 
harm if wo attempted to irrigate twice with the same 
water? — have had no experience of that. 

114. Q. If you constructed drains to carry ofi 
water, would tho people outside the block areas be 
induced to apply for water? — I consider tho acres 
irrigated outsido the blocks unimportant. 

116. Q. (Mr, Jlfuir-ilfackcnsic.)— Mr. Toogood said 
that the amount of land that obtained water in this 
way was in one part of tho Sone so great that it 
checked irrigation ? — ^The eastern side is veiy backward 
and the soil is voiy sandy and uses more water; there 
is not tho same hold over the water; whether it is due 
to tho individual officer I am not prepared to say ; it 
is 12 years since I loft tho Sone. 

116. Q. (Mr. Jletjaralna Mudaliar.)—It water is 

stolon, havo you no power to charge water-rates? — 
If it was due to cntclossncss on the part of tho canal 
staff, I -should , punish thorn. '' 

117. Q. Ton have a separate measuring staff and a 
separate staff for collecting; do you see any objection 
to tlio Deputy Collectors checking tho measurements 
of tho separate staff? — don’t think they -could for 
want of training. 


118. Q. Gould not Deputy Collectors and Sub-De- 
puty Collectors bo trained to check measurements?— 
with what object? 

119. Q.' For ‘the' Sake -of efficiency? — Tliete 'is suffi- 
cient efficiency now. All our collections are got in in 
time.'. 

120. Q. It is a question whether tho whole of the 
amount is gob in ?— ‘Our men are hotter able to-do it; 
though they -may not check «ach individual field they 
know the area of the block, 

121. Q. Is your block properly demarcated? — ^IT^es. 

122. Q: (Mr. , Allen.) — -You said 'that the cost of keep- 
ing up navigation Uti the Sone was cohsiderablo. 
Would you recommend the ubaudonmeut of naviga- 
tion on the Eone.^ — Not at present; when the lock 
gates require' to he renewed, it -may be considered.- 
We are reducing tho number of men all round, but wo 
must keep up the lock gates as they are. I probably 
exaggerated in saying that it costs a great deal. 
It does not cost as much as 1 at first imagined. 

123. Q. You would not drop, it altq^ther?— I (cer- 
tainly should not. ■ ' 

124. Q. We liave had some evidence a'Ebut the small 
area of rahi irrigated from the Sone Canals; don't you 
thinki as a matter of fact, the .rabi has been extin- 
guished by the extension of aghanif — That is true to a 
great extent in the long lease areas; hut if there is a 
bad hathia on .-all the western side of Shahabad, we get 
a large rail area. 

125. Q. Tbe tendency of regular irrigation must be 
to. cut derwn -the rdbif — ^Yes, at first it was 30 per 
cent.. in. every five-year -lease; now it' is .much less, - 

.126. Q. With regard to what you. said about the 
Earamnassa, do you propose to inimect -the Dnrgaoti 
scheme also? — -Yes, 1 -don’t think X shall be -.able to 
contour the reservoir site this season. 

127. Q. Why ?— For want of staff. I mean to try 
and get it done. I am not -uertain what staff wilt be 
required ior the Earamnassa. 

128. Q. We have heard of the project of inyerti- 
gating certain - small schemes in the Terai .similar to 
Mr. Kiim’s; have you a istaff of ongineers to . do that 
uork? — I am afraid not, -but the District Engineers 
have got a good deal of -local knowledge. I should 
require a survey staff as -well. 

129. Q, -Have you tho (material to -arganiso a survey 
staff? You have the Earamnassa, Dnrgaoti and other 
schemes along the /EUmnlayas-?- No. J tldnk the Dis- 
trict Engineers could give -a good ideal nf ..assistance 
there. 

ISO. Q. I think the answer is, you have not sufficient 
men ? — Not to take them all up at one time. 

131. Q. What class -of men would you require, as re- 
gards these minor .schemes? — ^Temporary surveyors, 
once having settled -tho -lines .on which wo are going 
to work; it woidd not take long to surv^ and level 
these lines; the question is, who -is .going to -provide 
funds for the invesi^orion. I have .since decided to 
give money -from Xmporiial and Provincial Funds. . . 

132. Q. Mr. Eing spoke about detailed examination 
and personal trouhlo taken. It does -not appear tbdt 
tbo survey could bo done quickly P — .think he refers 
te the distribution of wdtor. 

133. Q. (The President. )Savo your canal officers 
on tho Sone .Canals got magisterial powers under -the 
Canals Act? — Yes. 

134. Q. Do they -oxerciso these , -powers ?-^o a very 
limited extent, 

135. Q. There are certain .penalties (for. breaoh-of cer- 
tain -sections of tho Canals -Act? — -Yes. - , ' ' ' 


Mr. I(. 'fisiiE,'CoinmissioU8t’, 1)11110 Division. 
(llarhhanga, Slst Oeioher 1908.) 
Adte on Irrigation Wor^s. 


1. I have nothing lo add to the particular -infiirmation 
supplied by the District Officers in their replies to the 
questions of tiie Commission. 

2. I wonid wish to bring to notice tho draiiahility of 
legislation to give 'power to thc^'Colteclor 'to interfere in 
case of the construction of hunSs in rivers — 

(a! In order to prevent disputes and rioting. 

(6) To prevent unreasonable waste of water to -thc detri- 
ment of those -wiio live lower down the river. 

(e) To prevent grave and material alterations in sod 
diversions of the rivers which may seriously affect 
the connliy, . 


8. Iwniild recommend fleBnite recognition iind aeccptance 
for tbe principle that, iirtlie case of ’SOhemes '-in which the 
demand 'for water is internflttent,.--and -consequently, 'the 
receipts fromtliO sale of wa'ter are irregnlar and nncerbim, 
a cess should bo levied -orn tho -lands -proteOted.-bythe 
scheme— 

(o) Tho bonofits are so great as to seonro ample -relura 
to tho cess-.payers. - ’ ' 

(h) The payment is in tbe-natnre of an insurance aMinit 
fnilnre of crops and famine which sbonld bo borne- 
by the area protected. 
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in that way P— In Muzaffarpuf wo opotit something more 
than a Isih. I cannot remember the exact amonnt. 

32. Q. The District Boards seem to bo liable in ycars of 
raodorato soarcity to be oalled upon to provide work which 
it ■ might not want simply on the ohanoo of people wanting 
relief? — ^Yes. 

83.’ Q. Is there any way of getting at the aotual snms 
spent?— I think I can gat them for yon 
34. Q. Has the Local Board always to set apart a sum 
on account of this danger? — No, not unless the warning 
note is given. • . ' ' • ' ' 

36. Q. In Shahabad I think you said there is_ no doubt 
of the necessity for irrigation. Is there any doubt that 
water will he taken?— In that I must trust the local men. • 
I think it will be taken. I did not go into the question, as 
I was told that no reservoir was possible. 

36. Q. Do you think they would pay the Sone Canal 
rates P— Tos. 

37. Q. At once?— Tes, I think so ; they would nbt take 
a great quantity of water at first. 

38. Q. I observe from the famine map that nowhere 
through the snb'division was relief extended to more than 
six per cent, of the population : • is that not a sign that 
distress is never verv intense ? — They, always live poorly. 
Every year they go away to get their living, not only in 
famine years. 

39. Q. If the Karamnassa scheme is impossible, is there 
any ohanoe of saving the oonntfy by the extension of small 
works?— Yes, there are other schemes which might bo 
gone ' into like the Dnrgaoti. Something could bo done 
also with pains and outs into low lands. 

40. Q. For the Gya district I understand there is no 
large work?— No; if there is a proper survey, I have no 
doubt a good deal of work could bo found. 

41. Q. Some of the pains appear to ho large works; 
would it he worth while to have the country surveyed 
and put under Government management ? — The ques- 
tion of Government’s interference must come up if 
the estatetea are subdivided more and more. 

42. Q. Do.you support Mr. Oldham in his proposals 
on that point?— Yes. 

43. Q. Do you support his proposal that the Oolleo-. 
tor should have the power to compel zamindars to 
carry out repairs? — .Yes. 

44. Q. For small ahars as well as small bunds? — ^I 
should not use it if I was Collector unless the Execu- 
tive Engineer said it was necessary. 

46. Q. Would you give him an inspeoting ^ce^— 
Yes, I think that is necessary, because a Coll^or 
with the best interftions might do ham in pushing 
schemes which he thoughft good, but which really wore 
not good. 

46 ' Q. Would you like him in the case of pains to 
act in anticipation of complaint?— Ho would act on 
the complaint of the Inspeoting Officer. 

47 Q. I mean complaint on the part of tho people? 
—I don’t think that would ever happen. 

48. Q. If the Collector is given this power, would 
ho have to proceed often to extremes P--No, not 

but to give him tho power which would servo a useful 
purpose. 

49. O. Do you think in a distrirt like Gya, with a 
lot of complicated rights in water, it would 

to have a record-of-rights?-I would have a record of 
the facts. 

50 0. You would not determine the rights?-— No, 
I would allow the Collector to 
order; he might state the^e and then it should go 
before the Civil Courts. There are some disputes he 
could not decide. 

51. Q. Would it not be ndmsable for the P™per 
husbanding of the water that the should lay 

down how tho Aream should bo divided?— I st^ld 
not allow him to do more than pass tempora^ ortere. 
He can determine all the fact^^but "°t the effects 
of the facts. I would not allow him to make a record- 
of-rights. 

62. Q. Patna, I understand, wo may consider to be 
immune from famine? — T do think we can 
that ovotything possible has been don^ If the Colley 
tor were assisted by expert advise, he could get a 
great deal done by tho people themselves. ; 

53 O. To recur to tho question of a rccord-of-nghts, 
in^ where a right of water has been made out 


and' the- existence of 'such a fight' obstmets'-.the admi- 
nistratijon of the stream -to' tho best advantage of-' the 
pnblio in general, would yon .advocate' that Govern'. 
ment should have power to acquire tho rights inithat 
water, just ns it can now acquire rights in land?— 
Yes, where a man 'had already a vested rightj Govern- 
ment might acquire a- right to “the balance over and 
above what the man could, fairly appropriate. 

Q. If a man wore obstrudfcive, wh.y should not 
his rights bo taken away altogether? — ^That would bo 
very expensive. 

65. Q. Not necessnril.7 more expensive than rights 
in land. Yon would give the man compensation for 
the appropriation . and the value of the rights?— ' 
I would reserve to him all you possibly could -consis- 
tently with using the stream fb th'e bert advantage. 

66. Q. Regarding -tho. repairs , of; pains and chavs 

and other' small -irrigation works, is it generally th'e 
duty of tho zamindnr to repair? — ^That is tho theory 
no doubt. ' - ■ 

67. " 0.' Has it been accepted by the .Court® P-r^I'cahr 
not say; I do 'nOt'know of any case where the'rayats 
have sought to get it enforced. 

68. Q, Would the zamindars generally accept it if it ' 
onm'e to putting it down in the recorf-of-rightb?-^ 
Some would and some - ivould not. 

69. Q. Would it be' safe genernll.y to record it ns 
tho duty of the'zamindar? — ^Yes, ‘though they' havir 
shirked it a great deal. 

60. Q.' Are there any duties on the part of -the 
raynts'in customary labour P-^Yes. . 


61. Q. In Gya we heard of the aohan. a levy of 
labour in eases of emergenev. Is that the limit ?-;-'■ 
As far as I know, it is. I do not know the Gya dis- 
trict very much. 

62. Q. Is that confined to the Gya district? — -There, 
is, I think, something of the kind in -Patna. ' 

63. Q. In Saran in the famine. I notice that .the' 
average number on relief for 1896-97 was only 14,000. 
That looks as if the famine must have been .'slight?—, 
Yes. They helped themselves to a great extent by. 
emigrating and sending back their money. ' 

64. Q. Are there plenty of nutlets for that emigra- 
tion? — Tho men went out in large, numbers, htft did 
not all succeed in getting work. 

65. Q. Have you been able to form any opinion os' 
to the chance of getting anything like a 'hundred 
thousand acres under ■tho Saran CqnnlP — No. , 

66. Q- Js there, any reason to suppose that.- before, 
the embankment was made and when the. channels 
were allowed to do their dnty unimpeded, there was; 
anything like that area under irrigation? — ^The culti- 
vation must have been very different in those days.. 
There must have been- constant floods. 


67. Q. There are no remains of any works of ahars 
or vai‘ns?—No. 

68. Q. {The President. )-^Tbey were devastating 
floods, '-I suppose P — ^I understand so. 

69. Q. (Mr. Mvir-MarJtenzie .) — Is there any reason 
to suppose that these embankments have really cut off 
a very large amount of irrigation? — It has altered the" 
nature of the country. There are no floods now. 

70. P. Were the floods useful?- Of course .they 
strengthened the ground, but tho people often lost 
their crops. 


71. Q. Did they bring down silt? — -Ye's. • - 

72. Q. In other parts of the country sometimes; the. 
flooded land is the only .land where, there is crop, in 
time, of -famine. There is a considerable amount . of 
well-^irrigation in parts of Saran? — Tes. 


73. P. Is there any chance of -a-material extension? 
—I should thiii so; very considerable- 

^74. Q. 'VTh.'it measures would you propose?— I would 
ncourage rayats to take advances. A good many 
lamindars are rayats themselves with small holdings. 

76. Q. 2k) go to Ohamparan, when the Tribeni Oanal. 
s being made; ■will that.- fully, protect the dirtrict?-r 
t will make an enormous difference, but there was 
rery large relief given outside the -Tribem area. . 

76. P. There will no doubfhe a moveme^ into-the' 
Pribeni tract during ai famine?— Certmnly I find that 
ho effect of a canal extends to a consideroble distance. 

jcyond tho area actually covered by. the cimal- 

moans a' great deal that within tho canal tract 
harity is not out off. 
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7". (}. If you cnniiot sny cmifulontly Hint it will ho 
a coinpU'to pmtoclioii.^it will ho a vary Inruo incn- 
suro of iirolcction? — Yrj. 

7S, (}. Do you fool confident that the people in 
Chamji.'iran will (.nlco llio Tribeni water in an ordinary 
year?— T do not think there is oiioukIi cultivation to 
t.iko it all .at present, hut the cnltivnlion will cxtecil. 
The question is— when it docs extend will the ho.alth 
of the district iinproroP — At present tho Sariin men, 
nlthoui;;h they are so crowded, nre very unwillinf: 
to Ko np there. Thoro must he a Rroat deni of ini- 
mi, 'trat ion from vomendicre heforo tlio wholo area can 
he tiihi-n up. ' 

7n. Q. There are considerahje nrcas of wasto nnd 
the country is unhe.althly? — Yes. 

$0. Q. 1h water wanted very often thereP-^Tliey 
c.annot cultivate tho wholo of their holdinpR without 
it even in ordinary years. 

81. Q. Does Champarnn differ veiy much from hfu- 
raftanuir nnd D.arhhanRn in that reiped. ns reynttU 
rainfall ami the necessity of waterP— Ve*?, hnt not 
sety mneli. If it wna cultivated, it would l»e miieh 
the' (same. 

82. Q. We undemtand thrft in Afuraffarpnr nnd 
Darhhaiiita the w.ater is not w;uifed more tlian onee 
in four veawp — They would want it more in Clinin- 
p.arati. Northern Mur.alTnrpur nnd Northern Dar- 
hiiimca do not depend entirely on tho rainfnll. They 
p.et an enormous amount from floods .and (ho overspill 
of (he rivers. We h.avo not had famine or scarcity 
there when, nceortlinf: to the rainf.all, we ounht to 
have h.nl one or the other. 

8.1. Q. Yoti wonld say (hat- Cliamparan is more linhle 
to jearrify tlian llarldianRa nnd Northern Murnffar- 
pur? — It is les'i pni(e<-(<vl hy spill water, hut the 
population is ro small that tiny itenerally pet enonch 
to live on. 

8J, Q. Areonlini: (o the map there i« quite ns murli 
divtn‘''-e<l art’a in Darhhanjta ns in Chnmpar.in. 
Tlicre i.s hardly any darlr-retl area in CiintnparanP — 
It dep''!iils on the percentage of popnlation relieved. 

S-'t. 0. What I want is to p.et at the Rrounds for 
the lellcf that water will he taken there nnd not 
taken lower down?— They nre ndt jirorided for nt 
prirent in Champaran; (he rainfnll is not mifficient 
(hire, and is felrly sufficient in the other two dis- 
Irirts- I do not think the spill wafer In Champarnn 
count* n« wnrh for (he di«lrief ns in the north of 
Mnr.aff.arpnr nnd Darhlmnirn. 

8“i. (}, Tiie larRo rehemr-s for Mnrnffnrpur nre not 
then s-ery promi«in;;?— No. 

87. 0‘ Would it not he ndvis,ihle to ask tlml the 
frei-ihility takinc the Triheni even further shonhl 
he cmisidfrerl ? — You cannot cro-s (ho Dapmati with 
the Triheni Canal. 

f8. Q. (Sir T/.ow,os nijlfiom.)— It would he nn un- 
neec'-saty ej:pen«e. Jf you ‘,:o into the Damnaii. you 
will have to pul up n weir; nnd if yon make ft weir, 
you ran c.et enoiich water from the UnKmnti it.self. 
We must- draw n line somewhere. I think it wonld ho 
Well to ro up to the Dacniafi. It looks n« if the nrea 
to he pro{«‘eted Jiy irripntion in Afnr.nfTarpur is MiinlT? 
— Ity ftny hip; selieme, yes, 

89. 0- Do yon think small fchemes eonld cover a 
•■onsider.ahle perccntORe of the nrcaP — Anmt T should 
like to know is svhether the water can ho hrouRht 
into the chnnrs earlier in the year in nntieipntion of 
n poi-siMe failure of the rains. Take the Dnyii river. 
The spill.s from the Gandnk river fille<l all the chnurf 
and theso Rnvo off their supply to the Dnyn nil throiiRh 
tiio .year. The plnntem npreed it would ho rooiI to 
close the old hrenrh nnd ptf? n .sliiico in, nnd now they 
arc of opinion that they hnre mnde n mistnke; their 
money has not only been lost, hnt mischiewuisly spent. 
Dot (hfse sehenics’bo looked into nnd see if svo cannot 
do somcthinn to secure water lieinp; hroncht in earlier 
in tho yenr in case there may he a fniluro in that 
year. 

00. Q. Off’ Mvir-Machrasie .) — And aamofliinc; simi- 
lar miRht ho done in DnrhlmnRa? — A Rood deal in 
tho sadr snh-division cspocinlly. 

91. Q All tlicBD scheme.s_Roem to mo to protect areas 
oiitsido tho sadr suh-division ’of DnrhliaiiRa in jvhicli 
there was most distress? — ^Tliore is nn enormous’nrca 
of chaur sadr suh-dvision that was very dry. 

02. (?. You hope that you miplit bo helped by .some 
such scheme ns you snRRC.stP— Yes, by leffincr (he 
water in the chaur* earlier in tho yenr when the rivers 
arc liiRh, 
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03. Q. If water was put into tho chaurs earlior in 
tho yenr nnd you had heavy rain afterwards, would 
tho country ho seriously damaged P— Not soriously; hut 
thoro would ho some injury. 1 do not look upon floods 
as a vonr serious injury on tho wholo. They are not 
very violent. 

W. Q. Do you know 'fchp works which Mr. King con- 
structed for tho Maharaja an Darbhaiiga? — Not very 
svell. 

S.l. Q, You ngreo in tho gonoral opinion ns to tlioir 
gre.at nsefiilnc-ss and cfficioncyP — I accept that. 

_{*C. Q. Is tliero anjr chance of tho material exten- 
sion of well irrigation in thcao three districts of 
Champarnn, MuznfTnrpur nnd Darblinngn? — ^It is 
diffictilt to say. 

97. 0. Wliy is it not moro oxtonded than it is at 
present? — Tlio poverty of tho rayat nnd his unwilling- 
ness to incur a. risk, 

PS. Q There is no nnsiitt.ability of soil P — ^Not gono- 
rnlly. It is not much good a man Iinring a well if 
he has nojahour to work it. 

P9. Q. You do not think thoro is room for oovoring 
tho country with ns ninny wells ns tho best part of 
l?.sran has?— No. The .soil is moro suitahlo in Snran 
nnd tliero is moro labour thoro. 

190. 0. Investigation is wanted?— Yes, distinctly. 

101. 0. It wnnid ho a mis'lnko to abandon hope of 
extende«l well irrigation without going more into tho 
.subject f— Yes. 

102. Q. As to advances for land improvement, you 
nctnnlly g.svo bounties for hacTieha wells during this 
famine?— Ve.s. nhont a nipoo a well; they wj.st about 
two rupees. They covered .a good area in Sitnmurhi, 
hill not much elsewhere, 

_ 103. Q. Wonld yon giro hounticn for the construc- 
fioM of ]-aJ;};a wolfs in ordinary times? That Im.s been 
snrioiisly put heforo us? — I would if it were proved 
thftl they would he very u.seful in a particular part. 

101. Q. The Opium Department apparently ndrnnco 
money without interest. Would yon go so far ns IhatP 
--I would not mind going so far ns that if tho survey 
showed that it was desirable as a good field for oxton- 
Rton. 

10.'i, Q. Are you satisfied with tho present system 
for the distrihulion of ndrnnccsP— Tho Collector could 
do a good de.sl moro if ho knew his ground; if Iw 
were cati.sfietl that it would Im a good thing to make 
ft well in a pnrlicnlnr place, T should always bo cau- 
tions of pushing an improvement unless I was sure it 
would be a Roml investment for the man himself. 

100. <?. But supposing the Collector wished to push 
odvanees. could he not, do it more cffoctivoly with a 
change in the s>-.stemP — I think tho present system 
FersTs well enough. Tliere is no doiiht a little obstruc- 
tion. hnt it is very easily got over. Tho rayat won’t 
take Land Improvement money: ho wiTl Agricultural 
Ixrnns money. If ho is going to giro Its. 200 for a 
well, ho imisl be a suh.st.antial man; that is, praOti- 
rnlly n r.nmindar. 

107. 0. Would ho not take ndvnnre.s for improve- 
ments if the loan were spread over -a longer period ? — 
That would mean continual responsibility, hnt it wonld 
ho a help certainly. It i.s not so much the .system that 
is at fiinlt; it is tho nnmher of small men. 

109. 0. In Bombay nnd in Afadras not only the .^nl'- 
divksionnl Officers hnt tho Tnltsildars are empowere'l 
to grant .sdvance.sp — thinktliey miglit be given pow.'r 
to make inquirie.s, bnt they slmtild gef the onler of 
the Collector heforo mniriiig payment. 

105). (?, Is it iieec.ssarr to have (lie Ci>!leeter'* .sanc- 
tion P— Yon would lose n lot of money if yen did .not. 

110. (?. In Bornksy we have not lost the money. I 
do not. s.sytlmtitli.ssnot I>e.'a ns's! for ether purposes. 

As a genera? rule. K’ 'S rrcovenvl witl-wit any s.-iy* 
difficuUvP— In the famine we (mve r r-»ri!*<;cm of o-e- 
Ihird foVlnnd impreremon wrrk'. and (hero wa.s very 

little taken— under 7i,’?f * 


in. Q. Ycjy mnri' ^•«'^s^ons tro»,x 


c.-»ve tVe o-j* «♦ one*- V ’ 
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112. Q. The Opium Department succeeded in get- 
ting' rid of a certain amount of advances for wells? — 
Not a very large amount. 

113. Q. Still ‘it is larger than has been done out- 
side the department; is it not? — Yes. 

114. Q. The Opium Department have adopted the 
principle of getting the poor people* to combine. Gould 
not you do the same? — ^It ^w>uld be possible, but very 
difficult. In the case of the opium ^vauces they, are 
- probably all taken by opium men, and it is taken 

eventually out of the opium payments; and the man 
at the head' of a gang has a good of control over 
it. They are all practically combined in the opium 
business.- 

115. Q. In the southern part of the Bombay Presi- 
dency all 'these' things were said, but there happened 
to come a Collector who took up the subject very much 
in earnest, and the advances immediately increased en- 
ormously ; and in Coimbatore, Madras, the same thing 
happened; it is difficult not 'to hope that something 
more may be done by individual initiative. We got 
up from a few thousands a year to over a lakh P — Yes, 
I think a lakh could soon be got rid of here. 

116. 0^ (Mr, Sajaratna IIuilaUar.)—I>oes libe fear 
of enhancement of assessment by the zamindar deter 
them? — ^No. Besides the man who took it here would 
be nearly always more or less a zamindar. 1 do not 
think the tenant would be afraid of enhancement 
where there is a reco'rd-of-righ'cs. 

117. Q. Where there is no record 'the fear does exist, 
1 suppose ? — I think so. 

' 118. Q. In preparing your famine relief programme 
were you not guided by the circular of the Govern- 
ment of India, saying that you should provide for 
relief for 20 per cent, of the population for three 
months ? — ^In preparing our famine programme we put 
down every work we knew of that could be of any use, 
and if it came to a bigger li^t than was actually re- 
quired, so much the better. 

lid. Q. In 1896-97 over 36$ lakhs were spent in Dar- 
bhanga district on famine relief. Could you kindly 
tell us what portion of it was spent on irrigation works !■ 
— I could not; but I should say extremely little— next 
to nothing. 

120. Q. Is the condition of the pains generally so 
bad as to call for legislation to enforce upon 'the za- 
mindar the duty of maintaining them in proper order? 
— Not generally. It is not so much that. It is the 
breaking up of the esta'te. It is more and more diffi- 
cult to get them all to agree. One man stands out 
and blocks the improvement. 

121. Q. So legislation is now more necessary than 
it was formerly? — ^It is growing more necessary, but 
not urgently necessary. 

122. Q. (Mr. Miiir-Machenzie.)—Mi. Oldham seemed 
t*- consider it .urgently necessary in Gy a? — I agreeas 
‘.o its desirability, but I do not think that the question 
is so pressing as Mr. Oldham says. Mr. Oldham, 
however, knows more than I do about that district. 

123. Q. (Mr. Itajaratna Mudoliar.)— Does the 
minclnr levy contribution front the tenanfe toTvards 
the maintenance of these pains or ahars in Dar- 
bhanga? — ^No. 

124. Q. Wliere a pain is constTOoted by a zamin- 
dar at his cost, if the cost of maintenance is thrown 
on him, would you not let him le'vy a_ cess^ to cover the 
maintenanco charges? — I do not think it necessary. 

125. Q. Do yon think that the introduction of difif- 
orential water-rates would be useful ; that is, -with re- 
ference to tho facilities for water-supply and the suit- 
ability of the soil for irrigation? — Some lands in the 
lower roaches ■n'ould not get the full benefit of irri- 
gation, and uniform rate of cess will fall more heavily 
in one place than another? — ^It is 'theoretically sound 
enough, hut it depends on the nature of the scheme. 

126. Q. Will you not he able to realize a higher re- 
venue if you adopt a system of differential rates?— 
No doubt, if you press for it in places where the water 
IP very mncfi wanfeef. I da ndt see triy yoa ehyttld 
not charge ns much as they will pay. 

127. Q. In Madras and Bombay we have consoli- 
dated assessments ranging from three to twelve 
rupees. There we differentiate between the quantity 
supplied and tho quality of the soil. Under as- 
tern of uniform water-rate that is not possibler— 
"Whoro you have a consolidated assessment, it is quite 
sound to make differences. But if you are simidy 
charging for water supplied, you must charge tho 

B>me price. 

128. <?• Say a canal is 10 miles long. Why should 
not you have a higher rate at tho upper 6 miles and 


a lower rate at tho lower 6 miles to get a larger risvo- 
nue and make 'the incidence fair ?j— I n tho Sono Canal 
system you might charge more iu certain areas where' 
it' might be borne, hut I do not think there is- any 
necessity for it. . 

129. Q. (Mr. Mmr-Mael;ensie.)— The rate for the ' 
Smc Canal could, without any impropriety, ho raised?- 
■—I think you ought to recoveryour expenditure, and 

if it bo necespiy, to raise tho rate to do so. It would* 
he fair to raise it, but I should like to. see it kept as 
low as possible. I do not think you should charge all' 
you can get. I should raise the rate very gradually 
up to the ‘real value of the water. . 

130. Q. (Mr. Sajarafna Miidaliar.)~I)o you think ■ 
that any economy could be effected by entrusting the 
work of measuring and assessing and collecting to 
one and tho same staff? — ■! have not had enough de- 
tailed experience to say. 

131. Q. Do you see any serious objection to such 

an arrangement. The cost of the collecting staff comes 
to 6J annas per acre ? — ^I don’t, think you could make 
any large reduction. « 

132. Q. (Mr. .Alien .) — ^Your records-of-rights of 
watar wnald inedade tiia record ol any zi^ts that 
might exist as to using the pain on particular days? 

— That would be one thing; and tho length of time a 
hand is allowed to stand should also be recorded. 

133. Q. If a water cess were imposed in the Saran 
district, would you exclude any lands which would nob 
in ordinary years be benefited or those which would 
never be benefited by irrigation through those canals? 

— It would depend oh the scheme. -If any veiy large 
area was not benefited, I should exclude it. 

134. Q. In this district, where there are schemes 
for irrigating a strip on the north side, do yon think 
anything like a water cess can be imposed? — ^I would 
put it on the local area, something like the Drainage 
Act cess, except that 1 would leave out -the provision 
in) that Act under which you must gefc a majority of 
the people to agree. Let the Government lay it down ; 
we shall get nothing done if payment is etfeirely op- 
tional. We axe justified in compelling a- tract of 
country 'to protect itself. 

. 135. Q. You would have a compulsory lei^ instead 
of an optional charge? — ^Yes. - 

136. Q. In preference to a water-rate? — Yes. The . 
expense of such a scheme would be small compared 
with the expense of a scheme where you bare a water- 
rate. 

187. Q. Would you impose a water-rate for water 
actually used as well as a cess? — ^I would make three . 
st^es— one where the scheme affected the whole dis- 
trict, one where it was carried over a very limited 
area, and one where it was in the nature of a complete 
system like the Bone Canal systeUi. Ira 'the second . 
case I would charge a small cess every year on file - 
ground covered and also for the water.. The water- 
rate would be the main thing, and I would hope gra- 
dually to drop the cess. ' ' . ' - 

138. Q. With regard to Mr. Oldham’s proposals, for . 
special legislation for disputes about water, would 
tWfc be something supplementary to the Criminal Pro- 
cedure Code ? — Yes ; 'v^ether there be a breach of the 
peace imminent or not he should have power to de- 
cide in cases of disputes .or to take fiduciary possession 
of the works and to administer and maintain them, 

139. Q. Would it not be difficult -fco word a law" of 
that kind? — It would be difficult. It is in accordance 
with what I proposed for .Eastern Bengal. The 
zamindars en-tirely accepted the principle of that pro- 
posal. We have enormous chars there which they are 
always fighting over; they asked that the Collector. . 

. should take possession of any disputed elmr and, if ■ 
necessary, manage it until he hod decided who was 
entitled to it. A dkur is an island thrown up in .the 
river and new alluvial accretions. 

140. Q. With regard to the two Loans Actsj ’ the 
Board’s rules for the Land Improvements Loans Act 
do not authorise the Collector to .delegate his power 
for distrihatiaa at loans to a Sah-dirmonal OBeer. 

Do you think that such a rule would be useful ?s^I do 
not think that there would be very muck use in it. .To 
us Rs. 200 is a large sum. At the same time there is 
no harm in the case .going to tho Collector for appro- 
■val, the delay is not so great, as to he serious. 

141. Q. With regard to the Agricultural Loans Act, 
the preamble to the rules discourages the graift of 
loans under that Act except to very needy cultivators. 

Is that a useful preamble? Is that tho.right spirit in 
which tho loans should be pvenP— I am-afrraid it is . 
not. These -loans are not of much use except. in aetusl 
.scarcity. 
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_ 112. <?• (.Vr. Mvi^^^factcenzte .) — ^AVoultl ymi <htnfc 
tt ndvisiU'ln to IjORiu with n ccss tvithin lh(> Triboiii 
tiroft? — Xo, it is not nocp.'^nty. 

1-13. Q, (Hir Jliotn'}^ JIishav \,\ — Alwut your l>txj- 
liosod coss I uiulcrstood you iiroposo tlwt, in nny ilis- 
trict ill wh’cli llic tjoinutul is vriy irri'i;ul.ir nnd whoro 
wator ia only roquirx'd, porliops onco in four or fivo 
yoarj, n ocss ^llnll bo cli.'irjtcd on idi tho nron protected 
jti addition to wbatevor ^ebarpo nmy bo made in tbo 
form of ft wator-r:»toF — Yes. Jf you bnvo a romploto 
1 - 00.11 swclem in wbicli you c.m determine to wbnt 
pl.ico tbo wfttor c.in 1 * 0 . 

1-11. Q, Tha'c. cc.ss would bo lovinblo only on thnt 
pftiiictil.ir tract- that c.in bo enforc<l by tbo r.innl? — 
Yes. 

145 . <?. You .i.iy yoi! would levy direct- froju occu- 
piers ftlong with tbo demands for water niipnlied in 
tbo s.imo manner in which tbo pn'sont c.mal duos nro 
levicsl. If it is a year in wbieb they tabe water, yon 
would levy tbo wntor-mtoP—No, J would clmrpo them 
for tbo wftter supplied, and they would pay tboir cess 
too. It would be fixed on n fivo years* caieulalioii. 

11(5. Q. Tbo wator-rato would bo paid by lb<< 
cccupicrT'— Yfs 

1-17. Q. llo v.-ould pay bis water-rato if bo took 
water and a ivrt.lin cbarpo on tbo area protected? — 
Yes, 

11*5, <?. Off. .lfiu>-.VocJ;en:i>.) — Would lie also pay 
tbo cess?_I would C. 1 II it an iiisurnnro fee. 

IIP. Q. Do you wish both to bo paid by tbo oecu- 
pier?~Y<M, In tbo ra^e of a eomplelo canal sy>tem. 

lf>0. Q, 1 unden'toed tho ceis w.is to lie paid by tbo 
ramindar? — Wbero you have a general re.s,"ns I 
svould in the Far.in dblrict, you will have to tabe it 
1mm tbo rainindar. 

151. (f. Off. .•li/en.)— In fbe ea'-o of aromplete 
canal system would you eolleet. your r.->ss from every 
r.iy.it? — Yes, on tbo basis of tbo canal paponi—r-imply 
a compulsory permanent le.xso. 

152. Q. (ffir Tbonios Tho ceis to bo no 

rCi-pilated aa to pivo tsM-sonablo int^west to c<iver tho 
cost of maintenance. Yon wotild not call 1 per cent. 
tinrea*onnb1o interest ?— I should liko you to put it 
loa-er pmbably, but I .should like to ho (old tho 
srheino and the probable benortl. 

153. <•. l-'ven when (bat dem.ind is ft«-surod ns on 
tbo Sono, Ibero is very' little prospect of tonebiuK 4 
rent. J do not SCO bow we can pet it on n jyslcm wber.s 
tho demand ii very irro.tulnr. Hut " re.i-sonnble *’ 
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luiplit bo aiiylbing you lihoP — ^In Snran it was pro- 
posed to put, a cesi on tho whole district liko tho 
proseift road ces.s nnd to Imvo no wjitor-ratoo at nil 
nnd no charijes for water. Tho gcncrnl opinion is 
that it would bo accepted. 

161. Q. Would it bo possible to put on n cess liko 
that as part of tho embankment cess? — You would 
have to amend tho J'-lmbankmout Act. You 'must 
legislato, bccau.se wo Imvo just juado a twenty years’ 
ngreemeiil fer this embankmont. 

166. (?. Tho enibankmeiit cess is payable by .tbo 
xnmindars oiilyP — ^Yos, a pcrcontngo on tho land ro- 
venue. Tbo road cess is a porcentugo on the rout re- 
ceipts of the estate. 

150. C?. If you made those canals and put on an irri- 
gatinii cess, w'oiild that bo clmrgonblo on tbo roronuc 
or on the rental P — On the rental. 

1.67. Q. That is to say, half would bo rccovcrablo 
from the landlord and half from tho cultivator. For 
that you svould require a special Act? — ^Ycs. 

l.>!s. Q, That would involve control by the District 
Hoard? — Not ntccssarily. You can put tho control 
under anybody you like; but 1 think that the Board 
might take it tip. In nny case the man on tho spot 
must have ample iioticr nnd not have to refer to ouy- 
limly. The District Kiiginoor lias great loc.il know- 
ledge and covers tlio ground. 

1.50. Q. {Thf Prcfidrut.) — We should bo glad to 
know if you have any suggestions you can give us? — 

1 .>-hould strongly urge that Oovommcnl should supply 
tts a man to each district, but princip.illy in tho north- 
ern districts, to make a first or prelimin.ity examina- 
tion into .ill possible .schemes that may bo put fonvard 
and to prepare detailed estimates for promising 
Feheines. We could then say timb such and sucli 
tebemes are r-o beitefirial that wo should be justified 
in l«>>:i‘.latiiii: to srciiro tlio money to enable tliom to 
bo c.irricd out. I do not in the least expect that 
Government hboiild incur all tbo cost, but I think it 
must give help. 

ICO. Q. Off. .l/tiir-,V<icI‘ri!siV.)-Wbo would decide 
ns to the value of the schemes — the Collector or tbo 
Goveniment P-Tlie profe-«ionnl expert of the Govern- 
ment. In many casc.s, whore ft would not bo justifi- 
able to levy a (be schemes niiglit bo held over 
to be t.ikeii up ill a famine. In Bhnbua there nro 
many work.s of that- .*i>rt that could bo done, opening 
cuts' into chtiurs from the rii-crs to sccuro tlio water 
wiicn floods come, etc. 


.Mr. F. A. Slieko, Ofiicinting Coairoisduafr of Clioln Nagpur. 

{Ptsmliii, 3nl Xforcinber J900.) 

1. V. {77.C rinuIfnI.y-Uav long have you known is being nmdo in pnrts Haiiubi, and from t-lio in- 
tliis I Imvo hoo:\ S} iiimitlis, b«t I fonimtion oiitaiiicu tho 

fiettlnment Officer IG ye,ir« ago for ai vears for ad- hig Act will be cancelled and .1 new one brought m 
ministered cfitalcs in each district. ' which I hopo will remove uillicultics. 


2. Q. Mr. Mnconclijr in bis report ((uotes from your 
predccesfor, Mr. Forbes, daleil October lOtb, ItH)!. 
On page U*7 be s.iys — “ Sfy own ojiinion, i.talod gen- 
erallj-, is_ that Gon'rnment would not be justified in 
iinilertnking nny of llie.«e uebemes, or indeed nny other 
irrigation scliemc in Cliota Nagpur." And bo repe-i-ts 
that rather strongly. Do you goiior.dlv ngioe with 
him? — ^To some extent. No irrig.ition sclienut would 
pay iinlc!,-s tbo present l.iw is changed. Great dilfi- 
cufty is experienced in Government estates ns ro" 
gards kho imiiiitcnnnco of bo buiu/s nmdo with Gov- 
ernment money. In Pidainnu especially there are 
1,200 of theso bunds wbicli nro never regularly l:ept 
in order, bccaiiso it is not tlm interest of tho rnyntsto 
keep them up. There was no proper local Mincrvi- 
rion, but this is non* being organised, and it is hoped 
that tho bunds will tlu'ii be looked after. Jf you 
nmjic it tho interest of tho raynts to do so by nmking 
it illegal to enlmnco a nmn's rent on the groiiiul of 
such iinprovomoiit, it would bo a good thing for tho 
Gwffttavncat to asaisA. xayaVi RcwcTaWy . BvA wAtt 
tho law is clmiiged it would bo a waste of money. 

3. Q. Is that what you refer to in answer to ques- 
tion No. 7 “ with regard to tho imturo of tho tenancy 
tho existing doubt's will, in the course of tho next 
fow years, bo removed”? — Yes. The raynts know 
Hint if they innko an altar, tho landlord will certainly 
eiilmiico upon tho improvemout. Consequently they 
won’t do it. 

4. Q. Is there any likelihood of legislation hoing 
affected P—I think so. At present there is n bill to' 
amend tho present Land Tenure Act, and it is to bo 
passed into law this cold wcathor. I hopo thnt is 
only a prcliminoiy. A surrey and rccord-of-righis 


.5. Q. The lanillord is not to bo allowed to oiilmiico? 

Xo. q’lic Bengal Tenancy Act prevents thnt with 

regard to improvements iniwo by raynts for all time. 
In tins part it may bo nrevonlcd for a certain timo 
only. Tlio principle is tbo samo with a modification. 
IleK' you have tho l-erhcr -vstem which 1ms been very 
Micressfnl. The terracing of tho fields hero has beon 
done entirely by the raynts, tho landlords linAu never 
bv terracing it.’ 'J'lio licld so nmdo is called a herkcr 
or hUundxtal or ariah field. Tbo maker holds tho 
field so nmdo at a privileged rate of rent for a length 
of lime which varies in difForent parts. Sometimes 
it is for end nnd sometimes for a definito period. It 
would ho hotter to apply this rocognizctl principle to 
aharji inaclo by raynts than to iiilrodueo tbo Bengal 
Hyslem 'i’lio wbolo country 1ms thus boon terraced 
n’nd t-lio saino result would Imppoii ailli regard to 
altars if tbo .same security existed. 

6. Q. Do vou refer to that in answer to question 
10— “J would Kiiggcst that after llic expiry of the 
ivevvwi, fot wUwU tlvc tauxl imvroved may be held sub- 
jeet to no additional rent, tho tenant may bo called 
upon to pay onlmnccd rent; the new rental, however, 
not to c.\ceed wlmt tlio rental of the land would be 
at the rates next, but one below those prevailing for 
lands of tbo same quality in tbo village ” ?— Ycs. 

7; Q. atpparcntly tho zamindar will not borrow 
money to improve his estate ? — -'Wliero he has the in- 
clination to improvo his cstato ho does not have the 
money. Ho knows that if ho borrows the money, it 
has to bo distributed by his son-ants nnd nob hMf of 
it will ho spent on tho land. Ho never go^es to see 
his lands. I only know of ono landlord in the whole 
di'vision, who is really keeii about impsSvOTents. 
Bomo won’t allow the rayats to make nny improva- 


■ MC 
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Indian iimiOATioN comvBswi^t 


•m "«,*»W“KJ‘t.«J»ler iho J-: 
i' l 4 Oo»'oninip«t j-jsi 

i^tntcs cover, rouRlity nncakiuir. 

of tl»s tlirmon, ^ «»“«'> .V,'" yo«r. j tn havo sotiio muiio vJTVm 

S O flnnin i I T T • 1 '1*0 KllOtt |tl|; tOT CjtC'll V'liiOgO llOW lAnUT butult ATI 

L“‘i « of Oovennnent. Jt is mi iJierNy" Ji" t 

'oor fftnso Oov. 

t. % « .. ... ** 

, <?• , n /fnlwHUnr cApabloP—Xiioro nro smill 

oil lias for jrngnhnK from ono aero to obont fiftj 


i-ory Iftfjjo Oov- 

ftlJ' onnniyntnnri tomiro?— Almost 


^ It" officftfcapccmUjirforthe 

|>iir|»ojoP— No, tho iabsildnrrf con work it ottt bj 
dcKrm, ' 


flcr<M 

"i. C>. tio linvo had n fow projects put before in 
on ft l»j;(;cr scaio attogotUcr. Do you holiovo in tham'i 


fccoKtly a very largo (lovornwcnt 
j.stnto 111 1 niiiiunn wiw let out to tlnkminrs ever wnce 
*'r "olflo/Mont, but under tlio noiv aoltlemciit 

ol VSji it Jtoa boon tnndo rayalwari. 

ff pS14S-s;s 

11 . _D. Jivon by O'ovornmenlP— It has never been hearsay uinoiig tho people. Consoauontlysonio authori- 
ties say one ihiug and some another. Tho people 
coitainly do bc/ievothat if such irorka veto, they irocJd 
bo of very greet assistance, and if ono ivcrc carried out, 
no should nave soinctbiiig to point to. Wo vantsomo 
system of utilising tho ivatcr mnniog aivay in ibeso 
nullahs to fill up the d?iara in years of drought. As 
to wlictlier there is any place Trhoro a big lake can be 
made, there is ono, 1 am told, on tho confines of Singh- 
blitim and iinnclii, in nhich n very largo amount of 
tvator n'ould ho stored up. It is n big rntloy, fed by 
mountain streams, and Das a very narroir opening, 
irhich would bo embanked, and then by means of a 
channel the whole plain below could be irrigated. The 
diaimol would^ however, harc'to bo about 7 miles long. 
The information was given mo by a missionaiy at 
Ohnibassa. It would irrigate a part of Singhbhum . 
north of tho railway lino and near Cfaakardharpur. 


said tluit it Bhoiild not bo. Tho low allows it. The 
vUIngcs might bo put under thikadara ngnin. Then 
tiio Uttkaaars would come in and enhance the rents. 

12. Q. You think there is nothing for it but this 
touniit right P— Some system to mnko it tho interest 
of tho.raynt to make tho bunds and keep them m 
order is needed. I have seen eases wlioro to' got fish 
the bunds^ luixo been cut by tho rnyats and then 
imtchcd with a littlo mud with thb result that tho 
bunds wont tho next season. It is not to their in- 
terest to repair them properly. 

13. Q, It is really tho fear of enhnneomont and not 
npathyP — ^Tlint they will ivork for their own interest 
is shown by their terracing. Think of the crorcs of 
rupees represented by that labour. It is all done by 
them, bocanso tboy got a return for their money. 

Id. Q. In the old days had they a security they 
Iiavo not nowP — They had security for terracing lands 
which they still have. No landlord would tlnuk of 
infringing that. 

15. Q. Ate these terraced lands in a better position 
than tho bunds? — ^Yos. The bulk of a aamindar’s 
rental is from tho rice lands, and therefore the fewer 
nee lands a zamindar has tho less his rental. Conse- 
quently ho lias a keen interest in inducing tho rayata 
to increase, tho area of tho rice lands. 

16. Q, In reply to question 9 you say — In all pro- 
bability there will bo many cases in which a tenant, 
desirous of making au ahar, cannot do so, as some 
land necessary for tho scheme is not in his posses- 
sion.” Mr. Horn says they do have a method on the 
8one Canals. To secure land for Tillage channels 
paid for by the villagers on the Sone Canals they have 
a procedure by whi(£ the land is acquired by the land 
acquisition officer and 10 per cent', is charged fo r es; 
tablishment charges?— That would be much 


26. Q. Do yob think that is worth investigating P — 
Possibly. 1 was told there was a great waste of 
natural material tliorc. 

26. Q. Is it a part of tho country whero they would 
bo glad to have irrigation? — ^Ycs. 

27. Q. (Mr, Norn.)— You would want a big dam? 
— I am told the opening is only 300 yards long. 

28. Q, (The President.)-^ there any scope for tho 
extension of wcU irrigation.*’— None. 

29. Q. Why not; becniiso of tho rool^ soil?— ^s; 
to make a pornmnont ivell is very expensive. .Well 
cnitivation is used only for lands just round 
peoples' houses and they do not value that cultivatii 
so much os the rice. 

30. Q. On tho other hand, a well would not fail^l 

in time of drought?— Wells alwavpn^i 
nmgJBUtfril. My t".'" t® i 

one wnvjv5«*^'7ery deep, but I hod i 


pensive and much too lengthy. Some simpV^ -" , a jSko. In Dazaribagn sn» 

IB wonted such, as that in force in ttiirt^dhanj(,- ex- the whole town drew da 

headman of the vilTncre refers the Tne##< nra?-rv, .srstem WOather tno wuuw , Uno aa 



howev^r^o^>K ^ waste. land it is cultivators than wiU work '• 

,f it is somebody 'clse;s ?duJ assesled 31. Q. Are the Pf P’® “5t1« Sbol?^- . 

-n-hn xrants to make the bwnd P5^ Oonunissioncr hard for themselves, hut They complain that 

SSnd%qmx^„^^^^^ Slqu^nnluable I the gr^t ^ S g« A drink 

lInttrewfSI. It works rery the The Kab we the people I ^ot very 

17. Gi Qn^what authority is ^2, Q. ^^2’"^*t&thw^lniall projects that 

" -Li- - , favour or maaing •nroference. — 


une cosio 
like to take up a 
jeots have been proposed. ^ ^ deal of 

33. Q. All th^e ®^x? 5 ®TetuTO for tfem l^nld.be 

Government Jj®^in^inoreased rentals?— Pins -he 

to* "b& 


How are youjw ^ gaa that 

an immense staff to go ^ , thait staff would 

ore being hept.in oxoct, , certainly 11*^® atthe 

]y blackmail right and t® -have a working sy^a* 

IVnse of the .wat^- of the rayat to keep 

vou meat mak^t to the 

the works in order, „,„„ast«a that there should 

19. Q. Our last tfflae District ” 

Ranchi. .pien> .jeg, and besides there wo^ neriod would have to ce i,** depend whethei 

Q. Yon *g&;’"an?he^S tIS 

“for tofrovement of stand, P®stPon® “ir'U. 

the K.olhaii Esta^ 1 10,000 annually., present settlement has exp 
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So, Q. That is, in 1911? — About that. They liave 
novor expressed. ' nu'y opinion ivdrerso to these schemes 
themsclvcsl simply as to thd time of cartyng them 
out. Tho Board bare boon told that the people are 
n'illing to pay non'. 

...36. .Q. What is the Board’s objection? - Do thoy 
think that if thoy wait till the end of the settlement, 
thoy could raise tho routs to p greater extent? — No. 
It does not pleaso them. A sottlemout has boon made 
and tho rentals fixed, and henco it does not seem right 
to tho Board for 16 years to step in now and raise the 
settled rent, bocauso of improvements made during tiro 
currency of the settlement. 

37. Q, Would it not be a good thing to carry tho 
schomes out at once oven if the rents wero not raised, 
for, when the time comes for raising thorn, you will 
hare had a little experience to go on as to the value 
of tho works? — should say, cany out ono, whether 
you raise the rental or not. 

38. Q. You do not think you con raise the rental 
directly you have constructed a work before you know 
what it is going to do? You migl^it put it up to 
moro than the rayats could pay ?-3! would not take 
tho increased rent from the rayats until it was shown 
to bo of Some benefit. Tho inquires would not take 
long. Theso small schemes do not irrigate such largo 
expanses of country. 

39. Q. What about land of which Govorumont is not 
the landlord? — understand the zamindars would con* 
tribute part of tho cost. 


68. Q. You have got them in every district? — ^No. 
We have not got them in Singhbhum; we could not 
have them there'; the people are too illiterate.' We 
have got some in llanchi and some in Hazaribagh; 
these are all that 1 can remember. I don’t think 
there is one hero (Purulia). 

69. Q. {Mr. Muir-Machenzie .) — If 1 understand you 
correctly, Mr. jjlacke, you think the zamindars are not 
likely to make those improvements — ^not anywhere; 
not in any district? — ^Yes. You may find an indivi- 
dual like the zainindar of TJntari doing so, but there 
will not be many others. 

60. Q. You mean not generally, not for instance in 
Palamau? — ^Well, the Baja of Ohainpur may carry 
out some; he is a good landlord. 

61. Q. I understood Mr. Lyall to take a more hope- 
ful view. He seemed to think that the zamindars, if 
thoy wore able to raise their rents, would see the ad- 
vantage of making these improvements? — Why have 
not tlioy^ done it before? instead of this they are 
running into debt. One can only say the proof of the 
pudding is in tho eating of it. There is the fact that 
at present you have two of Mr. Lyall’s most influen- 
tial zamindars who aro likely to have their estates 
brought under the hlncumbered instates Act too. 
Thoy are all reckless — at least the bulk of them. 

62. Q. Mr. Lyall’s view seemed to be that if they 
got advances given to them by Government, they 
would easily take tiro money? — ^They would take 
them. 


40. Q, Would they? — ^Thoy say so. 

41. Q. In tho form of taking a loan for it? A part 
of tho cost would bo debited to them? — ^Possibly. 
It depends on whether tiro man is impecunious or not. 

42. Q. There would bo no question of a water-rate 
in that case. They would bo entitled to their share 
of tho water in consideration of tho contribution thoy 
made ? — Yes. 

43. Q_. You think tho main thing in this district 
is to increase the number of ahars through the 
tenants ? — ^Ycs. 

44. Q. The inducement to the tenants would bo 
that their rent would not bo raised — ^for how long? — 
It all depends on tho amount of work the man has 
done and whether you adopt tho principle of the rest 
of Bengal or that which holds locally m tho caso of 
kerher. 

46. Q, You propose that at the oxpi^ of tho period, 
for which the land may bo hold subject to no addi- 
tional rent, the tenants may bo called on to pay an 
increaso of rent? — ^Because that is in conformity with 
the existing system of terraced lands. 

46. Q. He would pay a less rent than the rayat 
would who had not made the lands, who succeeded to 
somebody else’s labour. Would that be a sufficient 
inducement? — Yes, as you see by the crores of rupees 
represented by the terraced lands in these parts. 

47. Q. Would you give them some right and privi- 
leges to make ahars f — ^Yes, I would give them some 
vested interest in making these ahars. 

48. Q. Have they not such rights? — ^Not that I am 
.aware of. They run the danger of having their rents 
enhanced. 

-49. Q. If they had theso rights, would they make 
them? — I don’t say you would have the country covered 
with ahars at once. It takes a long time to got ideas 
to sink into their heads and to realize a change. 

60. Q. You think they aro really prevented? — I 
think so. 

61. Q. They want some pecimiary assistance? — ^TKey 
have found money of their own to make these terraced 
rice fields. . There are no loans for this. 

62. Q. You don’t think they will depend on Govern- 
ment for loans ? — don’t think so to any great extent. 
If they have been able to work these fields without 
loans, why should they not make petty bunds, etc., 
without loans. 

63. Q. Have you started anything in the way of 
agricultural banks? — They are just beginning. I 
cannot say anything definite about them. There has 
not been time ''enough to judge of theni yet. '.They 
have advanced out the money that lias been lent to 
them, but the time has not yet come .for the repay- 
ment of the first instalment. 

64. Q. They have advanced money for improve- 
ments ? — ^It is supposed to "be for improvements. 

65. Q. How long have they been started? — Some 
have been started in May and some I'n Jtine. 

66. Q. Who manage them? — The people themselves. 

67. Q. The landlords? — Tho hpadmen of the villa- 
ges; tho leading rayats of the villages. 


63. Q, And would spend it on improvements, be- 
cause tney would be immediately recouped, sometimes 
getting ns much ns 76 per cent, on it ? — ^Then, if ii man 
could do that, why not spend his money on theso pro- 
fitable improvements instead of recklessly getting into 
debt? 

64. Q. Ho understands it is remunerative. In oqe 
of tho Court of Wards Estates, in which thoy spent 
Ks. 11,000 on improvements, they raised the rental 
from Its. 13,000 to Ks. 25,000?— 1 have not got the 
figures. These improviements are very remunerative 
as 1 have mentioned. They aro so remunerative that 
the Untari zamindar will not allow his rayats to 
carry out any improvements. He makes them all 
himself. 

66. Q. (!the I’/csfdc«t.)— There might be a respect- 
able zamindar who succeeds to an Encumbered Estate ? 
— It is quite possible, but there are very few such 
coses. 

66. Q. {Mr. Muir-Maclicnzie.) — There are consider- 
able areas under Government Estates? — ^Very large. 

67. Q. Are you at all satisfied with the amount done 
on them? — No. 

68. Q. Do you consider that all that could be done 
has been done? — ^By the rayats P 

69. Q. By Government with the object of increM- 
ing its rental? — ^It has spent money and enhanced its 
rental in consequence. 

70. 6, I understand you to say there ore only small 
improvements? — ^Because, they are only small iiorks. 
You put up a bund by which five aor^ of land are 
irrigated and an increased rental obtained. Govern- 
ment does this. But the difficulty comes m with regard 
to the maintenance of these bunds, which the people 
themselves will not do. 

71. Q. On account of tho difiSoulty of maintenance 
you don’t think considerable profit would be made ? 

1 would. rather have the people do it themselves and 
keep the profit to themselves. Tho more underlings 
you have going about in an estate, the worse it is for 
that estate. We are about to introduce a wstem 
into the Government Palamau Estate by which the 
headman in each village will get a little piece of land 
in return for which he must, among other d^ies, 
look oftor 1/11686 hunds. Of courso I cannot yot say 
whether it will succeed or not. 

72. Q, Bo that even in Government estates you 
would infinitely prefer to see imprw/eraents in ahars 
made by tho tenants themselves? — Yes. 


73. Q. You seem to me to prefer ^a tempora^ 
exemption from advancing' the tenants^ rent to tho 
permanent exemption as bein^ more in accordance 
with the custom of the country? — Yes. 

74. Q. Are you quite dear that would he a sulii- 

cieut inducement? — ^Yes, because of the example of 
the terraced lands here. . . 


76. Q. How far at present have the -tenants in 
Ihota Nagpur got occupancy rights? — It depends on 
he will of the landlord, but they have got it under 
lie law. If a man can prove he has been continu- 
rasly paying rent for a -certain bit of land, no nsj 
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got the right of oooiipanoy in it. Tlioy do not know 
JJr.'F. A their rights and it is diflicult to provo thom. If it 

. 1 _ - « — .T ....^1... - J 


StaeJtc', 


monTtCnfr''”* of combination 

■mi!?* j" ^ Ijo tlouo? Govern: 

!. , supposo, ought to stop in in such .cases? ^If 

Hocessanyr, tlioy would do so In » 

anu got thorn to combino and carry out this a-oril. 

Vi. Q. As regards tho privileged rates of rent- tlm* 

S SJi 5S ?“• “■'““"B a- wi- 

to extend that system to 
0/107 41' — Something analogous to that system. 

79. Q. Is there any 'danger of those chars proving Vt 

useless in a famine year by being oxhaustod ?— Yes. the workT’aro^not 


comes to a survey and yen make a record-of-righlB» you will 
■find that the hulk of them really have « ccujinmy rights. 

76. Q. Has! there been any rocord-of-rights mado 
for the Government estates? — Yes. 

77. Q. Have they got their occupancy rights in 
those estates? — Yes. Tho Government never ejects 
their tenants like private zamindars do. 

78. Q. They are liable on. tho Government estates 

to enhancement of rent at tto conclusion of Bcltlo> 
ments like other occupancy riiyals?— They would even 
in Bengal under certain conditions bo liable foj- en- 
hancement of rout. ... 


Q. Tho evidence on that point sooms to mo to 
be a little conflicting. Tho last two witnesses have 
. boen.niost emphatic in declaring that they will hold 
water in a bad hathia? — ^If the water is there, they 
can hold it; but in a bad year unless thoro is soino 
source to replenish them, they would not. 

81. Q. That is to say, they must be connected with 
some streams? — Yes. 

82. Q. Is it not likely that, if tho ahars aro in good 
condition and are not blocked with silt, tliore 
would' be sufficient rain to fill them ? — Yes, but then a 
great deal depends upon tho time when tho rain falls. 
It might fall in,a suitablo month and then it would bo 
all right, and it might fall in a non-suitablo month 
and then the aliars would be dried up. 

83. Q, Say you had 20 inches of rain up to tho 
middle of August and none after that, would tho 
aliars bo empty? — ^No, I do not think they ivould, hut 
I do not say they would be full; there wbuld 'ho a 
certain amount of water in them. But if your rain 
foil heavily in July, and you had merely' scanty show- 
ers in August, then “ no.” 

81. Q. You have pointed out how the advances,' if 
made to the zamindars, would bo misappropriated. 
Do you think there would he no similar danger if they 
were advanced to tho tenants? — Of courso there would 
bo- in some cases, but tho amount which would bo 
asked for advances would be very little. Tho rayats 
do not like taking advances from Government, bocauso 
of the conditions under which tho sums are realized. 
If the system were improved, then you might have 
more demands. .... 

86. Q. With that change of system would you be 
able -to dispo'se of any considerable sum? — 1 think so. 

86. Q. How much do you think you could dispose of 
in your division? — ^I should think we could dispose of 
four lakhs a year easily. The needs of Bengal aro 
never met by the Government of India. I think I am 
right in saying that the amounts asked for by the 
Government of Bengal are never granted by the Gov- 
ernment of India. 

is W. Q, (filr. Bajaratna Mudaliar.) — ^Would you like 
heodm the rate of interest reduced from 6^ per cent, 
ppmmisr cent, as in Madras, and the period for repay- 
hoive%tended from 20 to 30 years? Would that 
if it is L greater stimulus? — I think not, becau'so the 
who wants*;, is so very little os compared to what they 
for the land ’ri.ive maliajans here, and then 20 years 
is able to give 'to long enough. If you have a proper 
land elsewhere, 'ibution and realisation, I think 20 

17. Q. On -whaltpent. is fair -enough, 
record-of-rights. 's the system of distribution, would 

18. Q. Is it desinof tbo standing of Deputy Coi: 
>;i,ng„the landlord t'':ploy gazetted officers of tho low- 
est graUe-COs^o locally. 

89. Q, What does Government pay for the money? 

— i per cent! . 

90. Q. Then the difference between 61 per cent, and 
4 per cent, ought ■to. cover the cost of any additional 
establishment that may bo employed ?— Then ycai have 
to meet losses. If the crops fail and the men run 
away, there -is nothing to be realised from thom and 
the amount has to be struck off. I have never soon 
any balance sheet struck, but I do not think it is a 
paying business to. Government, After you take your 
4 per cent, away, then I think Government loses. 

91. Q. Then, as regards" realisation, what are the 
best means? You have no village agoniw for thatr 
Yes, in several of the districts hero, we have a ^village 
agency for that. We have a recognised headman in 
some places ; he is called a moonda and in other places 
he is called a mauU. He is tho recognised headman 
of tho village, and you can work through him. 

92. Q. You" said you would prefer to see ahars con- 
structed by tho tenants. I suppose they will bo abm 
to construct aliars only m their own holdings. Wliere 
an ahar falls in another jnnn’s.holding, are they liueiy 
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concession 
adopt that 
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o. 10 , 
mt cess 
tructioi: 
xfo you ap- 


aro not maintained in proper order, 'the 
18 linblo to' bo withdrawn. Would- you 
1 lioro? — ^No. Tliot impIics that 

should go round, 'which generally ends in ' 
“ Jlbpoo being taken and a lob of other 
*1 -*1“*,*® ^.'^an’s intorost to do this, ho 
IS lot to another person wiioso 
intorost it will bo to do. so. . . 

ar' tenants hero have no saleablo intorost? 

*1 i present thoro' is nothing against it, 
oxcopt that thcro is no .mention mado of th<i transfer 
or sale of ready liol.dings in tho Qi’-ki'^J^/iir 
lord and Tenants’ Actf D- 
havo not had any r! ' ' “ 

practice is grad* ' 
tho amende:’ 

Council ; .1 uni. 
to. prohibit tho . 

Hitherto this pract 
anybody, but by theii. 
vancod races tho pooplo a. 
tho. idea that they liavo a' ... 
which is not good for thom,- 
thriftlcss and reckless. 

98. Q. Mr. -Twiddoll, in answer Ik 
says that .“an irrigation cess liko an o. 
might bo imposed to provide funds for tin.. 
and maintenance of tanks and pains”. 
prove of that proposal?— "No.. 

Allen.)— You know tho Saran district 

well?— Yes. 

100. Q. Yor how long? — 2J- years. 

101. Q. How long ago was that? — ^I left it in tho 
middle of 1896: 

102. Q. A gi^.deal of evidonce has been givoii lic- 
fore tho Commission as to the advisability' of improv- 
ing what aro known as the Saraii Canals and recoup- 
ing tho expenditure involved by imposing a water cess 
on the district as a whole. What would be your opi- 
nion? — It yvo^d be- quite unfair, because tho bmk 
of the lands in Saran would never get any benefit 
from tho water, and. to assess them because of the 
impiovemenis mado in these canals ivould bo quite - 
unfair. Tho district is shaped liko this (witness ex- 
plained how the district was. shaped on tlie map- and 
also how it would bo impossiblo tor the lands ho re- 
ferred to getting, a pice worth of benefi't out of any 
improvements that would be made). Continuing wit- 
ness said — You have spent seven lakhs of nipees - 
oil those canals and nothing has been donm and if 
you spend another seven or twelve lakhs, nothing 'will 
be done, and you will be spending good money after 
bad. Tho year beforo last I ■was Revenue Secretary 
and tho point came about the opening of these canals. 

Tho District Board, tho Collector and the Commit 
sioiior wrote down to Government to pass 'orders to 
have these opened. Mr. Buckloy was then Secretary . 
to tho Government in' the Public 'Works Department. 

He drew up a veiy good note showing how. much had 
been lost in the past; but then tlie pressur^was too 
great and- the order was passed to open them -.and 
wen what was the result* 4,000 acres only wero' irri- 
gated. 

103. 0. It was also suggested that the water level 
would ri'se and so ivolls in other parts of .tho ^strict 
would bonofit nbo?-^Thnt is very doubtful. If .'h.c 
water level rises, it would mean more malaria. Jf you 
have a water level very closo to tho top of tho diitnet; 
it moans a malarious district. ' . ■ . „■ 

'.10-1. Q. (Sir Thomas Hioliam.)— Wlmt is your opi- 
nion about these canals? — -What do you think is 
wanted? — Nothing. . 

105. Q. (The President.)— The argument was that 
tho silt clearance was not properly regula-ted and 
that tho water when it ivas given came tpo lalto to be 
of any use, and ■tliat the canals only wanted- 'to;b.o p.ut 
under proper agency?— If the. people of tho distnct 
boliov®' that, Trhy do not their own Distnct Boarci 
take it up. .- . ' . ' 
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106. Q. The District Board advocated itf — But they 
don’t advocate the spending of their own money. 

107. Q. (Mr.' HIvir-Maeltenzic.) — They said the dis- 
trict would be willing to pay? — ^It has not been levied 
yet. Those men -who said so wore not speaking on 
behalf oif tho rayats. 1 don’t think you would find 
that tiro rayats would agreo to pay an extra cess. 

108. Q. (Sir Thomas Higham.) — They send water 
down hero (indicates on map); don’t they? — ^It is not 
of much use. Tho people who get most benefit from 
this water hero are the factories. 

109. Q. A good many people get benefit from tho 
facrories, because the factories are alongside of that 
nullah? — Yes, there used to be factories. There are 
deserted factories along there now. 

110. Q. (The President.) — But there was much abso- 
lute unanimity of opinion from the Commissioner 
downwards that this place would have its salvation 
worked out? — ^If they are so unanimous about it, they 
ought to urge the District Board to find the money 
required and look after the sebomo. ’Ilien you will 
find they woii’t burden themselves with it. 

111. Q. (Mr. Allen.) — About this Encumbered Es- 
tates Act you say about one-third of the division 
is under Government administration? — More than 
one-third. One-third is under the Encumhored Estates 
Act. 

112. Q. Do you consider that sufficient money is 
spent on improvements in these estates ? — No. 

113. Q. What is done? — ^There is no working ^lan; 
no system whatever, and everything is subordinated 
to paying off debts; whereas under the law (section 
4) improvements come before paying off debts. 

114. Q. What do yon think should be done ? — I think 
myself that when a scheme is sent up to the Board for 
approval, it should bo mode subject to revision or report 
of the Collector or Deputy Commissioner when he 
knows tho tract and is in a position to say how much 
is required for improvements.^ It is said in the Act 
that application shall not ordinarily be submicted by 
tho Commissioner without the consent of the Lieute- 
nant-Governor unless the debts can be liquidated in 
15 years, and that “ ordinarily ” is generally not read, 
so that no scheme is sent up unless it is made out that 
tho debts can bo liquidated in IS years. Therefore 
everything is subordinated to tho liquidation of debts, 
whereas the law says the cost for improvements sliould 
come before the liquidation of debts. Therefore there 
should not be any great stress laid upon the length 
of ‘time for which tho estate should be retained under 
Govormnen't ninnogement, and the scheme^ should bo 
accepted subject to the possibility of its being revised 
when the Deputy Commissioner knows actually the 
needs as regards improvements for tlrat particular 
estate. 

116. Q. (Mr. Muir-Machcnzic.)—! understood you to 
sav that even on estates managed by Goyeniineiit 
yoii would prefer that the improvements should be 
made by the tenants? — ^Yes, if you can get it done by 


the tenants. You could not get- it done now. For -.r v 
instance, as 1 said just now, there is a want' of com- 
hination among the tenantry, and then of course yon .A/oelf. 
will have sever.-!! cases in which the u-nrks.aro too — . 
big for them to carry out. If you choose to wait 
years and years, then tho rayats themselves may do 
it; but if you don’t care to do that, either Government 
must step forward in Government estates, or Govern- 
ment must take the place of tho proprietor in carry- 
ing out the improvements in tho cucunihorod c-states. 

There was a case came up the other day of a very bi*: 
ahar — an old one which had cost Bs. 4,00J, and you 
Gould not got tho rayats to combine to take tiro silt 
out of it .unless you reduced their rents. Similarly, 
there are very many other ahars silted up, which you 
could not expect the rayats to attend to but tho 
zamindars. I am having them included in tho famine 
works programme, so that when any famine comes, 
they shall be taken up as famine works. 

IIG. Q. Is it the case that a great number of estates 
in this division come at one time or another under tho 
Encumbered Estates Act? — Yes, or under Govemmont 
management. Yon have got 44 or 45 per cent, of this 
division now in Government hands, and there is 
another big estate coming in shortly that will increa-so 
it more. In this division i of the estates are in Gov- 
ernment hands. 

117. Q. If a more libeml policy is pursued in curry- 
ing out improvements in the-so tnenmheroJ estates, 'a 
great dciil of good will be done®— Yes. As matters stand, 
the only good, ns far as I can sec, that is done by the 
Eneumbered Estates Act, is to prevent the people coming 
• into the liands of alien landlords and to p.-iy olT the ereditor.s. 

There aie many cases in whicl. estates after being released 
have again been taken under the Act in a few years time. 
Proprietors during tho time the estate is being managed 
surreptitiously borrow money at heavy interest and on the 
estate being released confirm all their engfigcmcnts with 
the result that they arc swanipcd and then apply ngnin to 
Government to be taken back tinder the Act. 

118. Q. (The President, I — This is a policy for the 
protection of insolvent landlords? — It saves the people 
mainly. 

119. Q* (Mr Mulr-Maeienzie.)— On the Government 
estates if the enhanced rents are maintnin>‘d, is it no* surely 
tho duty of Government to repair these estates ?— That is 
now being done ; efforts are now being mode to keep them 
in repair, but it is not tho duty of Government to repair 
rat-holes. If at present there is a rat-holc in a bnnd, the 
people do not try to close it and so by degrees it enlarges, 
and if nothing is done, it gets bigger and bigger till finally 
the 6und is destroyed. The mahto's business will 1)0 to see 
that the rayats carry out at their own cost petty repairs like 
that. Big repairs will be done by Government. 

120. Q. Ts it not necessary for the mahlo to hare at 
liis b-nck any compulsory provision ?— No. A man would 
not be appointed as tnnhlo if he had not enough moral force 
nr power behind him to command the rayats. 


Tho Hon’ble Mr. W. C. Maepher^on, Seorotary, Government of Benga\ Gencr.il and Revenue Department. 

(Calcutta, 7(h Xovemher 1902.) 


Mr. ir. C. 

Miiephertun . 


1. Q. (The President.)— Yovi are Secretary to the 
Governnient of Bengal? — Yes, Officiating llevcnuc 
Secretary. I wish to say that 1 am in no way author- 
ised to speak for the Bengal Governnient, and that I 
have not received previous notice of questions. 

2. Q. What districts have you been in before? — I 
h.avo been District Officer in Muzaffarpur, Nuddea, 
Bajshalii, Furnen and Saran, and I have visited most 
of tho districts in the I’rovince in connection with the 
land settlements of which I was i;i charge for five years. 
I had my longest district experience in Saran. 

3. Q. Of tho districts which you have named S_aran 
and Muzaffarpur are the only ones that como within 
the range of famine ? — ^I think all tho five districts are 
down in the list of districts wholly or in part liable to 
famine, but Saran and Muzaffarpur are more espe- 
cialljs liable and Muzaffarpur more than Saran. 

4. p. This is, I suppose, on the north -side of 
Muzaffarpur? — The Sitamarhi Sub-division on the 
Nepal border is especially liable to famine. 

6. Q. VTere you long in Saran? — ^For over two 
years. 

G. Q. I do not know whether you heard the evi- 
Jcnco of Mr. Maegregor given this morning?— I lie.anl 
lomo of Mr. Macgn’gors evidence. 

7. Q. It has been strongly repre.'-ented to us by 
people in Saran, and we hare heard two cppo'ite 


sides of tho question, tliat it would be just and equit- 
able to lay a small cess for irrigation upon tlie district 
or a part of it. IVe took eyidenco at Itfuznffnrpur 
on this question and the opinion of tlioso who camo 
before us was tliat the cess could be fnirl.v levied. Sfr. 
Orowse and Mr. Haro tbougbt so. Since then wo 
have heard Mr. .SIncke, the Commi^'-ioner of Chot.-i 
Nagpur, who pronounced very emphatically ngniin-t 
it? — I would go rather with llr. .Slacke so far' ns I 
re.ad his evidence in tho newspapers. In Saran tbo 
people remember that an embankment cess Is in force. 
A strong Collector, Sir .Antony MncBonncll, impose! 
the embankment cc.ss on every eetate in the district. 
It is a sinnlt cess and there is a gre.at deal to be said 
for the whole district be.aring the bunleti of it, be- 
cause if the whole of the district is not protected by 
the Gandak embankment, the greater portion is. So 
far as I know there b.-»« not b.s-'n any complaint from 
the zamindars of any portion of Saran alxtut the em- 
bankment cejs that _a!I do not derive Iwiic-fit from tho 
embankment: but in the case of an irrigation c.'-'".) 
one would have to carefully^ con'idcr who wori’d l/ec'- 
fit from the irrigation works. I do not think tl.^re 
is any precise retinmto Ik fore the Oovernmrat as to 
what the aiva is that wo'ilj Ik* irrigat.'tl by the re- 
called S.'iran Canals if they were extesdr-d sis-1 put 
in working ■•erder. 

P. Q. I think the highest eeiimsfe we hare got i« 
IPO.AOO arrr-t, and I irr..-!gir.e if j* mervJ.r s matter c.f 
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nonoy to mnico moro dialribiiiariM, for Uioro is n 
plentiful supply of ivntor from tlio rivorP — It lins boon 
stated that tho largest area ever irrignlcd, in any 
year, from tlieso oanals in ilioir unfinisiiod slato was 
21, QUO acres; and Mr. liuclcloy suggested n doubt 
wbotiior water would bo fortbcoiniiig wlion il was most 
wanted in tho sofas of cbnnnels; Unit is, in Oolober. 
I sliould say it wbuld bo unjust to make tbo whole of 
Sarnn pay for irrigation possibly covering 10U,()00 
acres. 

9. Q. Mr. Maegrogor remarked this morning ibut 
one might* draw a pretty clearly defined lino between 
lands that would bo beuoritod niid thoso that would 
not. Do you tbink that would bo possiblo; it would 
moan throwing tbo north-west portion outsido tho linoP 
— It would no doubt bo possiblo to sny, if levels 
luivo been taken, that the irrigation would bonofit 
such and such villages, but 100,000 acres is nothing 
compared to tho area of tbo district; 2,300 square 
miles, or thereabouts. 

10. Q. Tho argument brought before us was that 
tbo advantago to tho district Would bo so great that 
no objecioii would bo raised. That is, if water can 
bo brought into tho canals. Mr. Mnegregor's idea 
was that tho whole of tho country would ho command- 
ed. I told him that Mr. Ogih*y, Mnungor of llntwn 
Estate, had recommended two moro sluices, and Mr. 
Maegrogor said that tho whole of tho district 
would be commanded and bcncritcd and ilm 'cess 
would not bo unjust. Of course tho cess would bo a 
vo^ small one? — IVo havo no precedent for such nn 
irrigation cess in Dongnl. When it was proposed 
to Icgislnto about 25 years ago to impose a compul- 
sory irrigation cess tbo Bill was dropped on tlio ground 
that tho proper way for Government to recoup itself 
for snob expenditure was to make a bargain with tho 
people who took water. 

11. Q. If ono could bo certain that water would bo 
required every year, you could faco tho question of 
return from tho wator-rato from tho area irrigated P 
—That is what wo nro not certain about. First of all, 
we want a scliemo showing what can bo done. 

12. Q. Can you count upon people taking tho water 
regularly? — It is extremely dtiiioult to say. Our ex- 
poricnco in Orissa shows that it is only slowly that tho 
rnyats havo approciated tho insurance of tbo water. 
In Orissa tbo rayats for a long time wore very slow 
to take tbo water. They trusted to tbo mins. Tho 
rains fails only occasionally, and they say tbo water is 
no good to us if wo get the rain. I think it woilld bo 
' very dangerous to make such an assumption no 1 heard 
Mr. Maogregor make as to ovoiybody rushing to tako 
the water, 

13. Q. If ono can draw a comparison fiUm tbo Sono 
irrigation, it rather goes tbo other way. Tho pooplo 
of tho Sono area are anxious to take wntorP — That 
part of South Bihar is much drier and thirstier than 
North Bihar. 

14. Q. (Mr. flfnir-Macftcnsic. )— Tho rainfall of 
Saran and Shnlinbad does not seem to be very different 
if you take the Bnxar and Chupra figures P — ^Tho dis- 
tricts are largo. Bhaliabad is hotter than Sarnn and 
has a different soil. 

16. Q. (The President.) — ^Havo you any suggestions 
to make as to any reasonable course tbo Govorumont 
might adopt to give irrigation to Snran without 
going to extravagance P — I think n survey is prelimi- 
nary to anything. We want to know what tho ex- 
penditure would be; what water can bo got into tho 
80 -enlIed canals; whether it can always be counted on 
in October, and what area could be commanded. 

16. Q. You say Mr. Bnokloy thought water would bo 
insufficient in tlioQandakP — Tho suggestion is, I think 
not that the water in the Gandak would fail, but that 
water could not always be got into the sofas and 
channels in October. Then we want to kn'ow what 
area the water can be distributed over; what is com- 
mandable, the cost, and there is the question whether 
the rayats will take the water if tho rate ho a voluntary 
rate. All these Are problematical; and it is possiblo 
that there may be difficulties in the slope and level 
of the country. I do not speak as an engineer. 
There is a general fall to tho south-east ; hut it may 
he found that the existing canal beds are deep and 
below the level of many villages. 

17. Q.' I don’t think the circumstances of the cose 

are such that one could make a strong recommendation 
to the Government to carry out works which would 
not pay working expenses? — Saran is a three-harvest 
dirtriot, and it is more immune from famine than the 
other three districts of North Bihar because of the 
three, harvests; also because the people emigrate 
largely; they leave the distrieits for work and bring 
■ba& or remit to. their families considerable sums 
earned as wages. ' • 


18. Q. 1 ho conclusion that oiir •nfomiotioii appo.irs 
to load to i» that wo shall biivo to lonvo Saran swcrdly 
nlonpP— .J sboiild bo voiy burry tlmt tbo question 
Biiotiid not bo iitoroiifflily ibrosbed out tin to irbot 
ciin bo doiio* and at wlmt co.sb to improve tbo Saran 
Canals and what can bo e/fered to tlio cultivators ond 
ttt wiint rntoB. 

. .^?* 0. lyiiat proportion of irrigation in tbo dis- 
trict would justify n cossP If ono could irrignto ovory 
y®'”' i or i of tlio district, would it bo jnstifinblo?-— 
No. 1 do not tbink that a gonornl cess for such an 
amount of irrigation would ho justifiaWo, Wo havo 
no suoli ccss or_ oivncr's rate for irrigation in Bongal, 
anti 1 bcliovo it bns been abandoned in tho Upper 
Provinces. 

20. Q. (The President to Sir Thomas llviham ). — 
Has tbo pwiior's rate boon abandoned in tbo Punjab? 
Air. Alaokciiaio says it lias?— Yes. 

(Il'ifiiMj.)— In Orissa wo have got some return for 
tno oxponditiiTo on irrigntioft by tbo increased land 
rcvoiino, and wo Imvo just I'ncro.'isod tbo wntcr-rnto paid 
by tbo occiipiere from Ils. 1-8 to Jls. 1-12 nn aero. 

21. p. (The President.) — ^I’nrning to tho question 
of la}:avi ndvnncos, do you think tlmt tko system coiiUl 
bo iniproi'otl ?— 1 tbink tlio system is capnblo of im- 
provement. 

22. Q. Do you tbink oiir systom is too rigid? — -Tbo 
uifliatillic.'i tlmt occur to my mind nro those that were 
inonlioncd by tbo AInbnrnjn of Sonbnrsn. Tho raynt 
1ms a difficulty in porstindlng tbo hahim that his ns 
a proper case for an advance. Preliminary inquiries 

. linvo to bo mndo boforo an ndvanco is given as to tho 
security, niid thou too it of ton happens that tbo subor- 
dinnto officer wlio makes tbo inqiiirieq is corrupt. 

23. 0" That bns been tbo tendency of tbo evidence 
wo bnvo bad olsowlierc. Very often tbo thoroughly 
consciciitiqiis officers bnvo been afraid to tako tho 
responsibility and tbero linvo teen delays of raontbi 
BomoUines._ _Wo bnvo been told moro tlrnn cnco'that 
if a Sub-divisional ^Officer was told olf for tbo purpose 
and took about with liim a b.sg of rupees, a great 
deni could bo done?— That is nn improvement of tbo 
iahavi rules which the Bengal Government has re- 
commended to tbo Govammont of India, ric., tbot tbo 
money should bo disbursed in tbo villages by respon- 
sible officers. 

24. Q. Would it mean nn incrcaso in tbo establish- 
ment of disin'ct officers and superior officoisP— You 
wore speaking in tbo enso of famine P 

26. Q, I nm speaking of ordinary advances?— Yea. 
If it was to bo done properly, it would need an in- 
crease of staff. Tho officers mnidng tho inquiries 
should bo gazetted officers working under tho Oolloc- 
tor. 

26. Q. Then yon recommend semo. relaxation of the 
present rules? — ^Yos, they require nmondmonts. 

27. P. In your experience of so many districts yon 
must bnvo soon a good deal of wcll-irrigntionP In 
some tbero is n xomnrknblo absence of wells, nnd in 
others they nro numerous P — Yes. Well irrigation 
in this Frovinco is confined to Bibnr, including some 
of tbo tho districts of Bbagnlpur Division and Cbtfcn 
Nagpur, I should sny. 

28. Q. Is tlioro any distinct physical reason why 
it should bo confined to tlioso parts? Wo wore told 
in Gbo'tn Nagpur tlmt tbo rayat was too lazy -tc, 
draw up water; nnd that lie considers it too much 
trouble, that tbo wells wore very expensive, nnd tlmt 
sometimes tbero was a groat depth of sand and no 
clay to b'o found? — I think it is n matter of soil and 
rainfall ; tanks take tbo place of wells in Bengal pro- 
per so far ns regards watering of men and cattle. 

29. p. Tanks must always foil wbon iliero is a dofi- 
cicncy of rninfall? — Yes, to n large extent. It is ■ 
not my experience that tanks arc largely used in * 
Bengal for irrigation. 

SO. Q. Tlicso tanks nro dug in tbo soil apparently. ; 
They nro not tbo kind of tank wliicli is mndo by clos-.. 
ing in a vnlloy along n liillP — ^In Bongal they are 
ordinarily, excavations. . 

31. Q. (ilfr. Mvir-Maekenzie.) — ^Tp roybrb to* the' 
point of a cess in Snran, would yon bo prepared to siiy ■ 
that even, aliliongli illogical, nnd although it may not. 
be altogether fair, yet, if the people do not object to 
tho levy of tho cess, yon would consider it inexpedient 
to apply itP — ^How would yon gauge the opinion of the 
rnyats and small proprietors of Snran P 

82. Q. Yon would have to tell tb'emP — Tbero wonld , 
be only one answer that they did. not wont to pay ' 
any moro, ■■ • • 
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S3. <?. I sltnulcl ho propaml <o nw^pt Hint 
tor tliP fnf*. tlist t!io wiSnrw'? in Mnr.nffntpnr 
wi'rv nlmo’t cjaniorojn in tftyinR tliat tlif'rv woii!<l 
IxH no <*1iJ(vriion. W<* l-.nil nnl only plontor* Iml- 
(-fneW-f, nttil tlti'v tl'.al. llso pooplo wmiltl not 
nncl tlist ono of llio priiicipsl wnii llmt 

tlio co'.t wfinM In' f-'> winnti' tli.ii it wonM not pro's 
on {lior.j licsrilyf — J Mioulii olijiTt on t)i»' itmnntl tlinl 
llicro «».'*’« no irtoro r'-o'-'m «liy. for tl;o pnrpo'o nf 
V-ftSofitini: fivo j-rr c<«n!. or ivon ttvi-nfy or iironjy* 
Cro por <vnt. of tho J«Oil of Far.tn, tlio orliolo ill'triH. 
or trt^'otor p-<rt of iliO di’^trirt ►lionlil por n ro-.'s for 
trrittM ion fnntt that o oo’t fclionltj In' lohotj from nil 
ihr th*t rifts of llcnpal to pay for it. 

Si. 0- I «i«ito ftilinit tl.nl tho ohjoHInn i« rnliil nnil 
n'ai'OnnI'!*'; f.nt, if ptssplo nro iTjUint; to pay tin' 

.*.ru! :na-''’!J«ch ns tl:i< rs'll^ftion of w.stnr-r.ito tniRhi 
l-rt attontli'.l ojlli <Y>r>«!ilrraMt' «!i{r)p!il!y nm! 
r’o'.jlil y»— .t r.of I'O pri->pari''! to vsiho'-ato i?!i» Irty of n 
<a'v, if if OHS hy tl-.o pr^tjilo? - No, 1 'hftitltl 

•to* 1.' pr<- pap's! to n.lvor.ato nti irrijnstion tv a in 
.•^aran, I t.{ tjo not ol-jrp* </i n n.at/r-r.'.fo 

Vai>! t.y tho o'v'.ipior. 

S.’. <?. Yon ii'ii that t' pfo n-aa ro fomp’nin! nl-otjt 

tt-.p rmha’-.hnt.'nl r*-" ?«'Tl.af i» fs. Tl-.o creator paj* 
t-f •.t-r tiiitrift slaps tindpnl tPily fp'.tn tlio tJan* 

t!ah fjaVss-hr'M'r.t . not rr.ly in tl-r pni-l/'r! ioa of nrri- 
»‘-5lt!:r«, 1 *.;t til*.i in tlio pp’t<’r*'r.*j of r-afns-iinirationa. 
l! «>rt;l!! pot 1»a T,a vjih sfripstjon. 

?•". 0‘ tha yrn thia.l: thn*. its «''n''.*t‘.t!tip tss ttio otn. 

1 ankjpptif #v*s. aj-iil.'-nt rnal.inj; any fop-.rtair.f r.hatit 
if. slo po.--f'*o fT;*o'“trv! in .any « .ar r/',-,*.plin^ its op^r- 
r ! ’nna ‘ —“yoa, !T:t''*!ip!“'*.t ra*".{n!ari tnrl’o irnoti r^- 
f’.-yfio-.r 1 tV.inh. J rT'r',i‘rtl>*r, that on s‘l'?o-*j'rt-t o-if* 
fapro fr-iri H.al^a ft at a pjp.at »l»'.'l of f*,r Hatrf.a"ftai. 
afl.jsli th*r.l sf ftp «li*tTsft. flo.-* rp«t in 

any w.'.Y li-*.r^.t l*v ftp rv-t apl r^rnt. 1 al*-o r^'Pfs-a. 
U'r that tin Jl'-ttJ.ah Taj in C! f.rr.pxr.an r-.a-l/' n ritr.U 

tpj f?.>fv-f:i-n ".'ith r■'^'•>^.l t.a tl <■ •■•'ihafit I'fat <■-••. 

37 . t?. T!'o ol'i'^f-on frvta lfat«'?. vat orcr-rtlo-l 

O'! tl'.o nr:'’-:*'-'! t' at tl.'” atiVt* rat fs'S'' slid I'svo 
pfasr.at “.-.a ::n tpn-j.al tpav'in 

*'T»s*i-t ft I l.r.a-O afatfa! t';f.t tl r «1':-tr:'t of 

r.rarlr tl-o rholo tliMrJr*. 1''r.ff.*.a. Ylsa ra-rs w.ar ptit 
on tTfry rst-ato l‘.r n »trrr~ (’<'’!<’r!f'r yfars 0 ^ 0 , 
and It }* sn'.j.ll f.rd t:'d>a,!y t-inds it. 

ft*. 0 . If stt irrirstis'ti rf*'' l>i* ptst on hy n »troag 
Cfttloftor Rftr, t"f*.)ld tl-fro Rfl 1-0 on a1*i'r.ot' of ol'jo.a* 
Itf)?' t sl't r-'t thitih nr sfi'nld l.r.ar affy inwli 
ji.n t/i a »jaall ff** «nrh m »..“.r pio or t”.o pira 
0*1 ft.o rsr.t, 

Js!>, <?, Von fr.;,* 5 dfr 1 I -0 »■<"’ rraa ,a*j}.-»!sf o* 

fc*;.'! if t1 fro «■.*.« no oth« r taosns »>f p-ayins for tho 
yon oenh! r.atJ-.fr t'f tho nstrk nVandotjod than 
Ijarr o fs-'a p*;t t.nt'.-J asant fif't of all <0 Lno's whot 
tx j.sr.t* r.ars Iso OtsTifrrrol. 

-iff. 0 . F’-ipposo 00 irri.-sfo Ksl.OVj afro*, slo yon 
thSnt that a Ofs »■ o'ljr- tirnnhlr r— 

4 !. <?. If tho rr.of.fy for r.n irrication projfot fr'Uld 
to pit! in no otliff way oxorjit hy o coti, and if in no 
othor wriy f»'a!d yon pot n<r's irripr.tO'l, 

ssr.n'i! yna siill r-l-jsVt to a tnivlrr.ato o-" in S.ar.anf~ 
Y*W, I ehoahl ftill ohJf’O*. Il«t if ft fsiUjil lx'* *liO« 7 l 
to to>' that lO't.ff'f'l BOjy s wonhj ho irrinatsd afnl cf'Uhl 
no* ho irripals-d hy nny othrr arraju;. nn-nts, I tnifht 
pivo in. 

43. 0. With ropanl to woll irripatlon, do yon think 
th.at if tho o parts of tho |•^''.lntry tvlioro tvolls nr<* 
suit ahlo and I'oM irrip.atien i* not nintorinl. wolln ato 
fvs withdy oxts'nd*'*! th<»y nsi^ht hi>?~No, tho niini. 
U r «f tfi-lh is inerot'itif: yoarly I »Hpi«>*o. 

•13. <?. And do you think that l!io r.sto of incrono* 
•honld 1*0 nccolofatod hy a lihoMl dictribulion of 
t/j?.-ori iiridor tho Imprtiromonf Aot fyotom? — 1 think 
ro. I think that it fhonld lx* nrooloraloil. It is tho 
cnrtofn in tho llatwa Kaj to help r.aynts to innko 
trolls. Mr. Tytlor wn-t rory suecossful in this direct ion, 
and there is no doubt there i.s room for more trolls. 


11. p. Can you indiento nny p.artirnlar looalilios in 
any dtslrirl.s with whicli vou nro ncqiinintod whoro 
more miphl -ho done? — ^1 should think prohnhly 
IhrotiRhont Hilmr, not ovorywlioro. hoeauso in tilnoos 
tho soil is not liuitahlo nnd thoro r.syats won't din 
wolls. 


43. Q. Hut in plncen odioro rayntn are hackwnrd, 
are tho r-oils suitable P— This would Imvo to bo aseor- 
tained. I knorr that previous nlfompt.s to oncournRo 
wolls liavo not nlwny.s boon sneoossfnl. I should aftri- 
bulo somo fniltiros to niles boinR riRid or heiuR un- 
Kvinpa*liotir.'i1ly workod. 

Voi. IV. 


■16. <?. Do you not lliinl: tlinl in n innttor of this .3tr. IT. C. 
kind nil onorniou.s ninount deponds upon tho individual Afaej>ficrto 
ollios'rF — An ononiums innount depends upon tho iiidi- - 
vidiinl oITieer. 

•ir. <>. If you net a person to tnko up tho subjoet 
with enthusiasm, iio would influcnco tho peoploP— Yes. 

-1*1. Q. Has tho llouR.s! Govornmont over found difii- 
•ulty in KOttinK n* much money ns it wonts for iakavif 
— 1 tlid iitil como prepared to nnswor this question. 

•ID. Q. The nllotraent for tho whole province is four 
lakh* for the current yc.sr? — I cannot say. 

tA, Q. Do yon romember what it wns Inst year? — 

1 ciinuol j.ay without lookitiR into rctum.s. I linvo 
c.sus.'<l fiptires to bo pn>pnrcd for the Con>rais.sion 
showing tho nmonnl tictunlly disbursed for lahavi in 
the Inst t'su ye.ari. 

'•I. (). Ilui not tho nmnuiits n*I:od for? Can you 
r*-momlv'r nuy fa^e whore the HouR.al Qovemmont Imro 
had to ladii'r' lo.ansF— In tins year— 1 Imvo been .Sco- 
rr'.ary to Oovomment for one yc.sr— tlicro has boon 
no r,To of tefuK.al. 

A‘2. Q. Dll you find that all nilolmenta that you 
taaJ..* nro tVTiiT.sIl.r apent by the District Onicorf I 
ro.:ard this ns an imnort.snt question. Can you fell us 
to-i;-.c*rro.w sOiothrr l)i-triit Olficem ordinarily spend 
f!:<* nllottufuts jiiado to them r— I think tho fiRUros 
li.nri' boi-n enmpilMl for tho Commotion, but if not, 

I r.in I'.svo a •tatisr.ont roinpilod showinR tbo nllot* 
ir.fr.fs ni.adii and the actual espendittiro. These do- 
jw’nd rrfy much upon tho clmrnc'er of the year. 

*•3. p. 1 urider't.vnd flmf the impmvomonts in the 
•rrirKj lif fot.rtn' r.ilrnucet which you ndvoc.ate would 
Ik> that r<‘*.p'i!;'il le^ ofiiixT! should themsi’lves di.'lri- 
t.ijti’ !'■«• mn.'ir-j-. _ You would not po as low down ns 
a Stib.Di puty 'CoHeefor? — Yo-.. Tim Pub-Deputy 
tV-lh<lor ii a r.nr<!t<d oRic.-r. They should tliem- 
»rhv' d:-!rd.ijfe tl-.o money in the rillaRos nnd .«ucb 
Rrr.mftemer.j h.ss l«vn made in Chela Nappur. 

0. Is there any diffieultv in dietributiuR tnhaci 
ewins to the ir.»or.4rity or iiefortivo tenure of tho 
r.\vr.«s.*— 1 should not s.ny th.ut this 1ms lioon a prseti- 
rnl diflirulty in IJonR.al, bec.vi.ie in Donp.al wo have a 
practice, nhiel) may nbo obtain vl‘’whorc, of joininp 
a lar,;** number of ray.sts in a .“inplo bond. VTe prefer 
the joint reeurity of 1.3 or 20 myats to the mortgaRo 
of the holditJ'.:. Wo take bci'.li: but District Offic-irs 
oplinarily prefer the joint semrify, 

r*5. C. I' tlii'P' not a lulo at present th.at for lo.ans 
rf,sn!«! fur improvoniont puri>ose.s Landed socuritioi 
should 1"' taken f—1 shottld have to consult the rules 
Ifforo roplyinj*. There ore ndes approved by tho 
tJovorr.m' nt of India in force in all provinces. (Jlr. 

Alien l-.ero read th-' nde.I 

Q, You do no! think there will bo difilcnlty in 
cl.lainin;: this rnlb'cliro focurily oven if loan* nro 
Jarreir «-atcrtdr-i| ?— I be,-; your pardon; when you first 
put the question I was IhinktaK of loans to raynte 
v.'liich nro onlin.snly m.ade under the .\pticulturi,sls’ 
l.«sns .\ct and by.s frequently under the Land Im- 
pruveaienl Act. 

b”. 0. Hut loans for wells, would they not have to 
be nivoa under tho Land Improvement Act? — Yes, 
b«il there wo would not_ always got joint security. 

Ws* mipht fomotimos gel it. 

b'. Q. Ixi.sns for svells will benefit only the indi- 
vidual nnd the fecurity would bo his holdingP — ^In most 

COi.’S, 

69. Q. I would point out with ro^^re^eo to ITiit 
inatbw that Mr. Tytler in Parnn in dcseribiujj tbo suc- 
cocs w-bicli ho had in Rivinf* ndv.aucics lays strew upon 
till* rolleclivo security nnd ho s.iy.s ho wn.s ablo to pet 
rny.nfi to rivo such security P— That menn.s ih.at flio 
wroll would irripato several holdings. In such cosos no 
doubt. 

CO. 0. Yon think that such cases would bo nb- 
nomm!.® — I fbink that case;? would bo abnormal whore 
yon would gel 16 or 20 rayata to giro n collcctiro bocu- 
rity. 

Cl. 0. Do yon want such a largo number?— Tlint 
is an ordinaiy number in tbo c,a5o of loans under 
ARricuIturist.s’ Loans Act. A smaller number may 
futCco in tbo enso of a well. 

62. Q. You referred to tbo case of tbo tonuro being 
oflored as security nnd you said that tho question did 
not present nny practical difitotiliy, nnd that you did 
not nnticipnto nny in tho future P Do you think that 
the mat ter of tonuro will not present any insnpernhlo 
flifnenlty in the future?— ;Tt does present diflicnlty, 
but tins difficulty is diminisbed in tho cadnstrally 
surveyed districts where tho rnynt can p'roduco a copy 
of the reoordkif-riRhts showing what his^ title is. 

There is groat difficulty in findiuR out his rights nnd 
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tho nroa of his Iiold/ng wliero tJioro lins been' no 
survey. 

63. Q. But wlicrc n rocord-of-riglils is introdiicod 
tliat difficulty is ot tin ond? — ^To a largo oxtont in- 
quiry is sitnplifiod. 

Oi. Q. Is tlicro any danger of tlio difficulty recur- 
ring and becoming ono of great magnitudo if tbo re- 
cords arc not maintained very punctually P — Of coiirso 
n record becomes to a certain extent obsolete and 
loses its value every year, but for practical purnoses 
for 20 years and moro it trill be valuable, altbouglj not 
conclusive. 

05. Q. The record-of-ri gilts trill greatl:? diminish 
tbo difficulty of testing security P— Yes, it trill assist in 
tbo ascertaining of details of rights in land. 

00. Q. When a rayat mnbes an improvement trould 
ho run tho risk of having his rout onimneod, or trould 
lio ho safe from cnhancomontP — ^Wliorovor tho Bengal 
Tenancy Act is in force ho is absolutely protected ns 
regards his improvement; that is to say, tho iraprovo- 
mont cannot bo made tho basis of an cnhnncomhnt 
suit by tho landlord. 

07. <2. I am atraro of this provision of tho latr; hut 
is not it a fact that landlords got onhnneemont of 
rontp — am afraid so in tho non-snrveycd districts. 

08. Q, And in tho sun'oyed districts? — Where there 
is a rccord-of-rights vro boliovo that tho rayat is much 
safer. 

09. Q. Now. about advances to samindars. There 
must bo some' eases in which samindnrs might profit- 
nblv take advantage and obtain pretty largo sums to 
make irrigation works, such ns pntn», aharx^ and im- 
prove existing irrigation works. Bo you think there 
is any scope for advances of this character P — 7 should 
say that in Bengal, ordinarily speaking, a landlord does 
not make improvements. Tlio South Bihar districts 
where tho Wiaoli tenure provaUs, are distinguished by 
tlio system known as ghilandazi. The landlords make 
and maintain the pahis or water channels and con- 
struct and repair altars. These may ho called im- 
provement works; but they must also bo looked on as 
works *of maintenance. Without such works there 
would bo no crop. Tbo landlords occasionally take 
advances from Government for. such improvoraont 
works. 

70. Q. Is it not tho ease that in some districts tho 
altars and pains nro in very bad order P — ^Yos, un- 
doubtedly they are often neglected. 

71. Q. Bo you think tho landlord could ho. induced 
l<i take advances more freely P — I think so with moro 
encouragement and by selected officers. 

72. Q. Mora whore rent in kind prevails than wHoro 
rent in cash prevails P — Certainly. 

73. Q. Whore tho system of rent in cash prevails 
a landlord has very little chance of getting onhanoe- 
montP — Ho has tho. right of onlmncomont under tlio 
law if ho registers Lis improvement. 

74. Q. But it is not a foot that it is very rarely 
done P — I would not say that. . Some of tho great land- 
lords register ; but registration of improvements is 
greatly neglected. 

76. <3. And even if they registered, nro not tljey 
precluded from enhancement for 16 years ? — No. Under 
section 113 and section 29 of tho Bengal Tenancy Act 
they can enhance the rent ns soon as they make tho 
improvement. 

76. Q. Is not enhancement forbidden for fifteen years 
and five years? — The law prescribes periods of fifteen 
years in tho case of occupancy and five years in tho 
case of non-occupancy tenants between enhancement 
and enhancement,' hut there is an express 'exception 
which would allow immediate enhancement on tho 
ground of on improvement made by tho landlord- 

77. Q. There are a number of Government estates 
TBcattored about the country. ' Bo you think that irri- 
gation works made by the landlord nro very much 
bettor in the Government estates than in tho zamin- 
dari estates P — I should say that irrigation works on 
estates under the Government or Court of Wards are 
better looked after than those on priviato. estates. 

78. Q. Bo you think ■ they are ■ not better in all 
Government estates P — 1 do not think enough has been 
done. 

79. Q. You would like to see larger sums spent in 
the Government estates P-^-Ycs. I wink more money 
could rightly and profitably he spent on them. .. , 

80. Q. Gan you say what has been the difficulty up 
to tho present in expending money on Government 
estates? — I think the Collectors have .too much to do. 
Perhaps they should have an agricultiirpl engineer. 


<»/ Advice?— Yes. Want of 

skilled ndvjco in tho Government estates. 

82. Q. You would like to have moro skilled .advice 
placed at tho disposal of Government in tlio manago- 
inont of nstatosp— Yes, I would. I do not say that 
the Bistrict Officers have no such advice. They li-avc 
advice from tho Public Works Bopartment and Dis- 
trict Hngincors, but they want moro help. 

83. Q. It camo to our notice in Chota Nagpur that 
tho Deputy Conimi.<rsioncr wished to" have rents en- 
hanced in consequence of tho introduction of improvo- 
nicnte, and that tho Board of llcvcnuo objected on 
tho ground that a settlement Iiad boon recently made 
and that a clinngo could not bo m.ado for fifteen years? 
—I cannot remember that any proposal of this nature 
has como before tho Government. There may ho 
special reasons why tho Board lake this view in tho 
case of Pnlamaii, if Pnlamau ho tho district to which 
you refer. In I’nlamnu I know that rents were consi- 
derably increased in tbo last scttlomont; and it m.ay 
bo that, tho Board, think that they have been suffi- 
ciently increased without putting on anything moro on 
tho ground of repairs of altars. It is a po.ssiblo view 
of so-callofl improvements in some of the Government 
estates that there is no new improvement, but that the 
works are only maintonanco works vhicli it is the 
duty of tho Government to maintain, and that there- 
fore tliero can bo no question of enhancing rents. 

84. Q. (Mr. Allen.) — There .is a. question of canying 
out a large sclicme— a canalisation of tho rivers by 
which tho villagers would bo considcr.ably benefited: 
and tho Deputy Commissioner therefore recommended 
that an additional rent should bo charged. Ho said 
it would bo voiy difficult to collect a water-r.ato, but 
fc would bo fair to enhanco rent. The Board held 
that it would not be fair to further increase tho rent 
until tlio expiration of Mr. Sunder's settlement? — 
There is no provision of law in tho Beng.al Tenancy 
Act which would prevent the increase of rent on the 
ground of improvement. T distingiiiah between im- 
provements and works which it is the' duty of tho 
landlord to make. I should have to refer to the Cliotn 
Nagpur Tenancy Act and .Scttlomont haws hoforo 
speaking posifivel^r as to the provisions of tho Chota 
Nagpur law on this subject. 

83.. Q. (Mr. Muir-Mael:cnzic.)- -To como to tho 
famine programmes. Have you formed any opinion 
ns to tho titility.of works done during tho Inst fnmiiio*' 
Thoy consist principally of roads and tanks?— Yes, of 
roads and tanks gonorally, I have not been a famine 
officer. I cannot speak with practical Iniowlcdgc 
gained in famine time. Mr. Boiirdillon would' give 
you full information ns to famine works. 

80. Q, Do not famine programmes como hoforo you 
in your capacity ns Secretary to the Government?' 
— 1 can say how famine programmes arc prepared and 
dealt with. 

87. Q. Tho principal point which I wish to know 
and on which you ’ can give us information is this 
Do-:rou think that under tlio present systom sufficient 
considoration is given to the prospoctivo utility of the 
works, moro ospeoially for tho pniposes of irrigation ? 
— I think that tho question of prospective utility 
bulks largely in the minds of District Officers when 
they submit thoir schemes. I do not say that the 
programmes aro perfect. Much depends upon the 
personal equation. Ono officer thoroughly knows Ins 
district, and ho has got good advice from his District 
Engineer, from planters and 'othor persons well ac- 
quainted with the district. He will prepare a very 
good programme of works of groat prospenivo utility. 
Another officer, who knows his district imperfectly 
and is not so well advised by the District Engineer, 
might send in a- very hocTi cha .'programme. But tho 
pTOgr.ammos nro ovory year revised. 

88. Q. Hnvo you any re.ason to fear that a considnr- 
nblo number of ' programmes are Jtaeliclia?—No, 7 
U'onld not say that. 

■89. Q. Do you think" tho District Officer has time 
available to preparo a thoroughly well-considered pro- 
gramme ? — 1 do not think so. I think tho programme 
for each district is" capable of improvement. 

90. Q.' Do you tliink that tbo District Engineer 
has time enough? — No, ordinarily ho has not. 

91, Q, Bo you think ho requires assistance ?— I do. 

. 92.- Q. Do you think in some 'distrierfs it might be 
ndvisablo to make a careful- survey of tho co'untry to 
discover its .possibilities? — I "think -it is niost desir- 
,able. I presume' that tho officer who, makes it would 
not go into'tbe "district witbpiit. any' previous , know- 
ledge of the work and without carefully conralting 
local people. " • . ' 
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9. Q. "What relief .was given? — Relief works, were started 
and gratuitous relief was given. 

10. Or To how manjr people P— The total number of per- 
sons who actually received relief on Nuddia relief works 
jn 1896-97 was 3,71*3,666 units.* 

11. Q. llat is not at all large compared with some dis- 
tricts ? — ^It is as large as Saran . for example, and is 
the number for part of the district; whereas the 
Saran figures are for the whole district. The percentage 
of the numbers that received relief in Nuddia on tlie entire 
population of the area affected was as largo in- Nuddia as 
in the worst parts of Bihar. I do not say these ^stricts 
are so liable to as severe ffimine as the worst parts of Bihar, 
but they suffered from -famine on every occasion that wo 
have had femine. 

12. Q. Is that the number of persons on works or 
the numbmof persons receiving relief?— It is the number 
of persons on refief works. The number of persons on 
gratniWs relief was very inuch higher. The idghest number 
on relief works in Nuddia in 1896-97 at any one time was in 
round numbers 28,000 and on gratuitous relief 83,000. ' 

13. Q. Do you know why the number of persons on gra- 
tuitous relief was very much higher than those employed ? — 
— Une reason is that it had never been the custom for 
Mabomedan women in that part of the country to do 
outdoor work. 'We found that the women and children were ' 
getting emaciated at the start and refused to come oh to 
relief works, and therefore we had to distribute gratuitous 
relief to them more freely, and with less severe teats than 
elsewhere ; and, secondly, the Collector did not, I think, suffi- 
ciently insist upon people being driven'tq tbe works instead 
of giving them gratuitous relief.^ The number of persons 
on relief works was less than it might have been ejected to 
be, and the number on gratuitous relief was much larger. 

14. Q. 'We were told that Nuddia is likely to he as 
severely affected as Saran P— Yes, a pariiicalar part of it. 
Saran was not very severely affected, and in fact the dis- 
tress in that part of Nuddia to which 1 refer was far and 
away more severe than it was in any part of Saran. I had 
been over the wholo famine area in Bengal and Bihar several 
times during the famine of 1896-97 except Chota Nagpnr and 
Bhabua where alone the Famine Commission found fault with 
the insufficiency of the relief given in Bengal and can 
testify of my own knowledge that the distr'ess in parts of 
Nuddia, and the failure of the crops there was far greater 
than in Saran, ~and that the people there were quite im- 
poverished. The soil is a light sandy soil, and a bad system 
of land tenure known asthc«<6an(2« system prevails there. 

16. Q. {.The Pre»ident.)—lB there any possibility of 
developing minor irrigation works in Nuddia P — It is not the 
practice to iirigate from wells there, but it may be feasible to 
do something in that way. 

16. Q. The naatter will require a great deal of inquiry? 
—Yes, and the people would nave to bo trained to well irri- 
gation. They know nothing 'about it at present in that 
part of the country. 

17. Q. Con you tell us anything regarding minor irri- 
gation such os ahars, pains, canalisation of streams, etci ? 
— ^iVhen I was Settlement Officer in Darbhanga, I. sur- 
veyed and settled tlic rents of entue parganas and was en- 
gaged in that portion of the country near the Nepal frontier 
for several years, I found the people .themselves made' bunds 
across the hill streams that came through from the Nepal, 
and they irrigated their lands from the water diverted fcom 
these rivers. They first made anicuts and took water by 
means of them from above these bunds and drew it on by 
smaller drains to their fields. When the bund was made 
higher up the stream and shut off the water lower down, the 
people from below came at night and sometimes by day, 
and cut the bunds (which were made of earth) tmh the 
result that rioting often ensued. It occurred to me at the 
time that it might bo useful to make permanent weirs and 
sluice gates on these rivers, and 1 had the country examined 
by an engineer with a view to ascertain whether that coidd 
be done. He drew up plans and estimates, and the scheme 
was considered by the Court of Words under which the 
D.arbhanga Estate was at.the time. The Court of Wards said 
it was a most valuable scheme and ought to be carried out ; 
but as the estate w.vs soon to pass out of^ the hands of the 
Court of Wards, they preferred it to let it lie over until the 
Maharaja came of age. I left the Darbhanga Baj before 
anything was done. I understand that nothing has since 
been done in the matter. It is worthy of inquiry whether 
tiic water-supply from the hill streams coming down from 
Nepal cannot be utilized more than it has fiitherto been 
utilized in areas which are not commanded either by existing 
canals, or tlut may not be commanded by proposed 'canals. 


The estimated cost \ms only half a' lakh or one.lakh, aiid-the , 
^j rayats were willing 'to ' assist with labour' and; the ' 
Maharaja would perhaps ho also glad to contribute. 

_ 18. Q. Have you never been confronted with the objec- ■ 
tion that the river was bunded up in Nepal, and that you 
would not got water at times ? — ^Yes. The rivers are some- 
times bunded up. in Nepal, but if that wrer® always the case, . 
there would bo no use in rayats' making bunds lower down 
ns they do ; the people would not build these bunds if 
ordinarily the water is not allowed to come dowii. . In a . 
season of drought there might be that difficulty. 

19. Q. What would ho the use of permanent bunds if the 
water is shut off ? — ^As a matter of fact, the water is not shut 
off ™ ordinary ye^. In years of great drought it is 
pbrhaps shut.off, and in years of short- rainfall in Nepal 
these bunds might possibly be of little use. Our rayats very 
often went np and cut tbe bunds in Nepal. 

20. Q. I suppose they (the'Nepalese) have the right to 
make the bunds P— :Yes. 

21. Q. {Mri Muir-Maekenzie.)— At any rate there is 
this imperfection in the scheme that in a year of drought the 
water might be cut off?— Yes. The scheme is not a guarantee 
against fiimine, but it would be most useful at other times and 
it may be in famine times if the Nepal authorities can ho 
persuaded to let surplus water come down. In 1897 com- 
plaints were made that the Nepal authorities stopped the 
importation of grain. We addressed the Government ot India ' 
and asked th'em to bring influence to bear. 1 - 'do not know' 
what was done. At any' rate the prohibition regarding 
importation of grain was withdrawn. ■ The Government of 
India also addressed the Nepal Durbar about bunds and the 
Nepal authorities helped us. t ' It may be possible to make 
arrangements with Nepal regarding bunds and to arrange 
that the Nepal authorities should have sluices of their own. 

22. Q. You think that the Nepal Government is not 

likely to prove unreasonable in the matter ?— I think it may 
be possible to make some aiTangements with Nepal, bnt 
cannot say for certain. The Nepal Durbar helped us in 
1896-97. • 

23. Q. It occurs to me that in self-defence Nepal would 
take all the water that it could?— Quite so, but Nmal may 
arrange to let water come down when not required for its 
own people. 

24. Q. If yon had had this scheme cairied out, would they 
have taken the water every year? We have had some 
evidence of the fact that they would not want water in good ‘ 
years ; perhaps not more than once in four or.five years P — ^In 
that part of the country to which I refer in the north-east 
of the Darbhanga district, Alipur Forgaha, which is a rice 
country, they want water every year ; they make bunds 
every year; I cannot say this would apply to the - 
whole of the country. It is almost impossible to enunciate ' ~ 
any proposition that would apply to the whole of the 
country. 

26. Q. You do not know anything about- these little 
canalisation schemes of Mr. King ? — No, I have never seen 
them. 

' 26. Q. 'With i-egnrd to the canalisation of the Kamla, 

Mr. King said that though all the other streams may bo 
bunded up by Nepal, the Kamla would not bo bmided up. 

I cannot say whether your schemes are connected with the 
Kamla ?— No ; an account of my schemes was in my settle- 
ment report of Fargana Alipur. (Report handed in.) 

27. Q. In this country you consider there is considerable 

room for extension of minor irrigation ? — My opinion is 
that the matter ought to be carefully inquired into by pro- ' 
fossional officers of the Fublic Worls Department. I should 
not like to go so fiir as to say that there is a possibility of- 
extending these bunds everywhere in North Bihar. I 
should tmnk it would be best to have the country surveyed 
and the possibilities of extending bunds and other minor' 
irrigation works inquired into by the Fublic Works Depart- 
ment.' , 

2:. Q, You would approve of an official being given to 
assist the District Board in carrying out works of this kind ? — 

I think it would bo better to give an officer to the Collector. ' - 
29. Q. How would you propose that a work of this kind- . 
should bepaid for? Would youbeinfavour of the imposition 
of a cess as regards these minor works ?-^If -the. Govern- ‘ 
ment drew up a well-considered scheme and laid it before the. . 
landlords and tenants of the areas affected, and the people . 
knew what the cost would be and the benefits derived, I 
should like to leave it to themselves to settle how- the cost 
should be paid. In some cases ’tenants would be voijr 
glad to pay and in other oases, landlords would bo bonefitea 
and would agree to pay, and in some cases the Government 
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tliat thoi'o OTO a gronb many co-shororB in Uio Rnino oslnlo 
and they will not nil ngroo and oomWno lo enrry out 
improvomente. Tlio rnynts do not .undorsland tlio. Inw. 
Even wlicn tlioy wish to mnlcd wolls or tanlcs tltoy somo* 
times hnvo not tlio ncoossnry capital, and again I am afraid 
tlint diiRonltics aro nlnood in tlio way of tlio raynts einldng 
wolls or making tnnlfs, or oniTying ont^ ollior Improvcmcnis 
by landlords exacting salamis and placing ollior difTiouHics 
in tlio way. 

43. Q. Can you snggost any stops wliioli could bo inkon 
to mako raynf s bettor noqnnintod with tlioir privilogos under 
tbo law P— Tho rocord-of-riglits wliiob is being made in Bilinr 
will, to some oxtont, enable tlio rn] nts lo undorsland tlicir 
rights, ospcoinlly witli regard to tlio question of onlinnocmont 
of rent wliioli is tlio most important thing, bccauso any man 
who gets a doenmont ns tlio raynts all do wboro n record* 
of-ri^ts is proparod, stating wlint his ront is, and wlmt lio 


40, Q, Yon would not 


iiKw w roe ino v/oiiecior given the 


power of cnlianoing tho rent ljiBlcad"of’thrCivif Court p"‘ 


" .Not gemornlly. Itoronuo Court formerly tried aTrirMit 
suits and tlio system was deliberately abandoned. 

BO. Q. Tho ajmindnr would prefer it P—Tlio Collector 
might perhaps give a larger onhnneoment than the Civil 
Ooiirts, and proprietors would nnfumllr like facilities for 
pnhnncomunt i but yet when tho Bengal Tenancy Act wai 
being, amended in ISHS, tho British Indian Assojlntion- 
roprosonling tho zninindnrs preferred that enhancements of 
rent in tho pcrmnnontly Bctllcd areas should ho loft iofha 
Civil Courts and not transferred to tho Itovcnno Authorities- 



is linblo to pay, will proWhly refiiso to pav any liighor rent 
illegally demanded than that entered in that (locumont. I 


think it would ho possiblo to enable tho people in tho 
villngos wlioro rocora.of.riglits arc made to iiiidorstnnd 
what theso rights aro in tho iimitcr of making and honoilt- 
ing by works of improvomont. I also think tliat, with 
roforonco to sinking of wolls and making of imks, much 
may ho done in ^o way of focilitios by giving of loans 
under tho Land Improvement Act. 

44. Q. You think that, with tho object of enabling 
tenants to understand wbat tlioir rights aro, tho preparation 
of tho rccord-of .rights will constitiito a considcrahlo slop in 
advonoo, and that whoro it has been framed they understand 
bettor than they did before P— I think that they cor- 


work is an hnprovomciit or not. lihinkihcro is a great 
deal lo ho said for tho view that, in the rase of cnhonccmcnt 
on tho ground of improi'cmcnts, tho Collector and Bevenua 
Authorities aro heller qualified lo judge what is an improve* 
mont and liow far onliancoracnt of rent is jnstifiahlo on 


that ground; hut ns lo 'enhancement of rent gcncraltyon 
grounds. I should prefer tho Civil Court. It is to he 


other ^ , 

observed that Collectors have, under tho rales in Chapter III 
of tho Tenancy Act Kales, to decide wlmt is and whnt is not 
an improvomont heforo they register it and to record 
oridcnco of improvoments. 

G2. Q, In Bombay landlords pt larger cnbnncemcnts 
in Civil Conrl P—lIcro on wbicbover side yon put tbo 
burden of proof. Hint side loses by going to tlic Civil Court 

A : . «■ 


. ... * 1 ij. X, ' In tbo enso of Kcvoniio AnllioriHcs proof is not so ditlicnlt, 

toinly understand wlmt tboir position is bolter tlmn before. Tj.g Collector or Kovcmic Authority may go to tho spot and 
I am not aware of any speoinl stops having boon taken to „gccrtnin tlio fact. I may mention on instance of bow 
make them bettor informed ns to tbeir rights regarding improvements are impeded by ignorance of mvnl< and bow 


improvoments, but that they understand tliow~ rights 
generally better where a roeord*of-riglits is prepared 
admits of no doubt wbntoyor. I proposed long ago that 
an abstraot of tlic rlglita and linhililies of tonnnta sbonhl 
be given on tbo back of tbo hhahaat which they receive 
where n record-of*rlgbts is being prepared. This would 
bring home to them a laiowledga of their rights to make 
improvements, but tho proposal was not accepted, because 
I believe it was feared that the abstraot might mislo.'id 
or unsettle the tenants. I still think tbis ought to bo 
done. 


46. Q. {Mr. Majaratna Jlfrtdaftar.)— }\&. Milne and 
Bam Norain Singh both very strongly ureod that tho 
registration under seotion 33 of tbo Bengal Tenancy Act 
for improvement aro very stringent, and that it is practically 
impossible for zamindars to establish a claim for cnlmnciS 
rentP— Tliis registration presents no difficulty in their 
way ; the only necessity wbiob' exists under this Act is of 
having an improvement registered. 

46. Q. That is the diffien^ which, wo ore told, prevents 
the enbauoement of rent P*— Here are the sections 93, SO and 
81. ^ (Beads.^ There is nothing to prevent a landlord from 
ba'nng bis improvement registered. An application to 
register an improvement oan be refused, after inqui^, only 
by the District Colleotor himself under the rules in Chapter 
III of the Tenancy Act -Buies. Tho Colleotor is not likely 
to refuse registration or to place difficulty in the way where 
the improvement is a real one. . 

47. _Q. (Mr. Affitr-Jifaoieitsie.)— Do you think that there 
may be any objection on the ground tlrntthe disrepair, wbiob 
the so-called improvement set right, was due to previous 
neglect on the part of tho landlord, and that tho improvement 
was only a fulfilment of a neglected duty P— That difficulty 
may arise perhaps in Oya, but it docs not arise tbrougliont 
the countiy' generally. And in places like Gyq whore a 
landlord is by custom hound to keep up these works, whether 
it would he an improvement to merely spend money on doing 
what he is buund to do and whether a rayat is hound 
to pay enhanced rent on that account, is a question of fact 
which might he tried in the Civil Court. I should not like 
to say positively. The difficulty does not arise throughout 
the country generally. The case of Gya is a special case. 
Moreover, even if a Colleotor were to refuse registration 
under section 81 of the Tenancy Act, Landlords and tenants 
can have evidence recorded of any improvement alleged to 
have been made. The evidence must he'recorded in accord- 
ance with the provisions of sections 182 and 184 of the Civil 
Procedure Code ; the record is admissible in evidence in any 
suit or procedure between the landlord and tenant (seotion 
81 of the Act and rule 7 of Chapter III of the Tenancy Aot). 

48. Q. -Are improvements registered by landlords P—^Not 
generally, because they do not very often’ make them. ' They 
are very often ignorant and go on according to the custom 
o'f the country. But many improvements '.have been 
registered and the'’ number of registration is increasing. 


sometimes diffionltics are placed m tho way by landlords. In - 
tho Diirhhnnga Kaj when I was making tho seltlcmont there 
in 1876 there was scarcity and relief works were started, 
and thornyaU of some villages camotomc and said that 
they wanted permission to mako tanks and I gladly gave 
thorn permission to moko theso tanks os relief works'; 
but I found that tho custom had boon heforo a rnjat was 
allowed to dig a tank that ho should oxcouto a written 
ngreomont to pay Ks. 250 salami, and continno to pay the 
rent of tho land and to ho in no tray entitled to the &li or 
other prodnee of tho tank. I put a stop to this state of things, 
and tho result was that in one pargana in . that year of 
distress, there were no less than 6-1- tanks, made by head 
raynts at their own qxponso, and the Dorhhnnga Baj 
lin'd to pay nothing for these tanks. Tliat illustrates to 
my mind that much can ho done by encouraging raynts to 
make tanks and irclls for tho improvement of thoir holdings 
by informing thorn of whnt thoir rights arc, and by seeing 
that illegal obstacles arc not placed in thoir way. 

. 63. Q. You mention want of capital ns one of tlio diffi- 
culties. 17ould not that ho remedied by improving tho 
system of taking advances P — Yes. 

54. Q. At tho present moment the nmonnt of advances is 
very small P — Yes ; I- think that nvoidahlo difficnltios ore 
placed in tho way of people taking loans imdcr tlie Land 
Improve'mont Act. >In tho matter 'ot making budget ptor 
visions for loans the Collector has before Augnst of the ' 
current year to make out an ostimato of his require* - 
ments of the following year. It is difficult for Collec- 
tors to foresee wliat thoir requirements will he so far a 
head, and, as a rale, they estimate for very little. Then if. - 
during the following year a rayat or ziimindor comes to tho 
CollertoT to toko a loan, if ho has not mado budget proirision 
the result is that the landlord or rayat docs not get the 
loan and goes off to the bania and gets it froin him. But 
assuming that bndget provision has been made, the appli- 
cant has to come under tho existing ndes three times to the • 
Collootor’s office before he gets the money. An honest and - 
industrious rayat hates going to the Colleotor’s office'far 
away from his village. Ho docs not know tho ways of the 
place and- ho is plundered by ihe^amlas and the people 
round tho Court and ho is kept hanging about the Court for 
several days. All that naturali:y interferes with his inclina- 
tion to take an adiimco. -All this may perhaps ho remedied by 
authorising Collectors to spend eveiy^year a cortain sum of 
money which may -ho provided for. in the budget of eveiy 
district and by also authorising Collector and Suh-divisiohal 
Officers and other. Bevenue Officers to make inquiries them- 
solves, and whenever. they see that there is any work of 
improvement, whether a well or- a tank, that is likely to bo 
profitable, to toll the 'people concerned that they have money ' , 
and are willing to advancoit there and then on adequate --.' 
seontity. If some such sc^me were adopted, I think it is 


likely that the raynts of Bengal may in time execute im- -‘> 

f roToment on a very much greoter .scale than has’ -ever-' 5 , 
een thought of. ‘ t . -■ 
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65. Q. There is a precedent for this practice rrhioh is 
adopted in the Opinm Department P—Tcs, and the reshlt 
is that the Opium OfBcera hare advanced largo sums 
for erells on land snitahle for- opium. - 1 think their ser- 
vices shonld he employed for making advances for all 
other kinds of improvements and not alone for irrigation of 
opinm lands. 1 understand that Opium Officers have very 
little to do for considerable periods of the year, and I would 
suggest that their sernces shonld ho utilised in working 
out schemes for wells and tanks, and in making these 
advances. 

66. Q. Could not the Snhdivisional Officers do this P— 
Yes, so far as other duties permit, but one difficulty Collco- 
tors and Snhdivisional Officers have is this that, although 
they are all anxious to introduce improvements, they are 
hampered by want of establishments and by other works. 
I certainly think that it wonld be better to have special 
officers in every district if possible to examine the district' 
and see what oonld be done in the way of encouragement 
of ii-rigation and other improvements. 

67. Q. "With regard to the budget provision, wonld you 
recommend that the Collector Aonld_ havo for so many 
years a certain fixed sum placed at his disposal from which 
he oonld make leans without any of the delays and the 
tionble that at present arises, and farther that he shonld 
report every year to the Board of Bevenuo why it is 'that 
he has not been able to spend the money, and that ho 
should be encouraged to spend tliat money on usefnl 
schemes P — ^Yes, if possible. 

68. Q. Yon wonld have carefnl inquiries made as to the 
work on which he is going to spend money, and that he 
shonld, while on tour, make the necessary inquiries regard- 
ing security P — Yes, personally and by means of subordi- 
nates. 

69. Q. Wonld it not also be necessary to have some 
agency to inspect the work to make sure that the money 
was properly appropriated P — Yes. 

60. Q. He should give the money out by instalments 
and inspect the work 'each time, before he gave more F— 
Yes. 

61. Q. Do you think it desirable to have a rccord-of-rights 
in water P— I think that in areas like Gya and other parts 
where disputes arise about water or the custom regarding 
the distrihntion of water, it is very desirable indeed that the 
existing onstom should be ascertained and recorded, and 
where disputes arise that an agency shonld be provided for 
settling these disputes. When I was Revenue Secretary 
orders were, I think, given that the rights of villagers in 
the jiains and in reservoirs of Gya with regard to the 
distribntion of water shonld be recorded in the recoid-of- 
rights, and that where disputes arose they should be settled 
by the Revenue Officers whoso decisions of dispntos have the 
force and effect of a Civil Conrt decree. Wlieu any dispute 
arises in making a survey and record-of-rights in per- 
manently settled areas, the nevenne Officer is bonud to 
decide the dispute and his decision has the force of a decree ; 
and that applies just as much to rights and customs regard- 
ing water as to any other conditions of the holding. Where 
there are no disputes or where a record-of-rights is not being 
prepared, I do not think it would bo worth while to take 
up the question and make a record-of-rights in water. 

62. Q. Where rights are complicated and lead to disputes 
you think these rights should be framed P — Yes, 'where a 
record-of-rights is being made. Revenue Officers should 
record the oustoms nnd rights of the people in wnter just in 
the same way as they record other rights and oustoms. 

63. Q. In the Gya district it was suggested that we 
should give the CoRector power to make landlords keep their 
pains, bunds and ahars, in a state of repair. It was 


proposed that he shonld give notice to the landlords to make 
repairs when the works were found in a bad state, and that 
if the landlords failed to do so, the Collectors sWnld have 
the power to carry out the work and charge it to the land- 
lord. It seems a strong measure P — As regards Bengal 
and Bihar generally, I do not consider that any siioh 
measure is required, bnt whether in places like Gya, where 
people have to combine to make and maintain irrigation 
works, it would be desirable to give the Collector such powers 
is a question on which I shonld not like to offer an opinion 
withont local inqniiy and more knowledge of the facts 
than I possess. 

64. Q. With regard to wells, do yon think that in certain 
parts of the provinces there is room for considerable exten- 
sion of woll-irrigation P — ^Yes. 


6o. q. In all the places where the soil is suitable and 
water within a reasonable distance P— I consider that there 
IS TCry great room for extension of well-irrigation, especially 
in BihM. In Jhe Sitamarhi Subdivision of Mnzaffarpn^ 
when the smroity of 1896-97 began, I found that the people 
there were digging kaehcha wells, and'that they had water 
wiAin6or7 feeto£ the surface while the orops on the 
surface were dying of drought. The Bengal Government 
offered certain inducements to the rayats to dig kaeUcha 
wells, and they were then made on a large scale in that Bub- 
division only, bnt I consider that enough was not done 
in other parts of Bihar, and that this system might have 
been extended to other parts in that year as a mere tempo- 
niiy measure. As I found in that year of great drought and 
faminoin that large Subdivision, that there was water 
within 6 feet of snrfoce. it seems to me that there must be 
room for the extension of walls in that part of the country. 
In J^wor Bengal, on the other hand, I do not think much 
can be done in the tov of making wells for irrigating rice, 
hut in some parts of Nnddin tract, which I have mentioned 
as a famine tr.iot, I shonld think from the nature of the soil 
that wells might be introduced there, 

fife. Q. Yon would not despair of training the people ?— > 

I would not despair of training the people to do anything 
that is to thoir own interests to do. If they were trained to 
mak^ wells Md haying made them they found that the result 
was beneacialf I think that they would adopt well-irrigation. 

67. Q. Have yon ever tried bringing onltivators from 
other parts of the country where well-irrigation has been 

done?-^I have not personally tried this, bnt I think it has 

been tried by the Agrioultnral Department. 

68. Q. With any effect P-I cannot say. Mr. Allen will 

be able to teU yon. 


69, Q. {Mr. Bajaratna Mudaliar.)—'^ou\i legisla- 
tion he necessary to prepare record-of-rights in water P— No. 

70, Q. You think seotTons 101 and 103 of the Bengal 
Tenancy Act contemplate it P — Yes. 

m,’ rol^te to the incidents conneoted with 

land. Ihere is nothing about rights in water. I do not think 
^issectionappliesP— Yes } the section says iho Revenue 
Officer IS to record the incidents of every tenancy and any 
other particulars the Local Government may direct ; I think 
the right to water for irrigation of a holding from wells 
tanks or other sources, where it exists, is an important 
incident of the tenancy. 


<2. Q. Has that been accepted by the'Legal Officers of the 
Government P— I do not think the difficulty has ever arisen. 
I have not heard the qnestiou ever raised. I don’t think 
that the question has ever been raised in the Civil Courts 
or before Revenne Officers. It seems to me manifest that 
the customs and rights of tenants to water for irrigation, or 
the non-existence of such rights, as toe case may be, are 
important incidents and conditions of their tenancies. 


The Honourable Mr. J, A. Boubdilion, C.S.I., Member, Board of Revenne. 
{Calcutta, 8th November 1902.) 


1, Q. {The Fresideni.) — With what part of the province 
are yon best aoqaainted P — With the Patna Division and 
Bihar generally. 

2. Q. We shonld like to have your opinion about the Saran 
Canals. Car inquiries show that the people there are very 
anxious to have irrigation P — The planters, the CoUeotor, 
Mr. Hare, the Commissioner and others were all in favour 
of improving the canals, and I do not think that, from a 
technical point of view, there is any real obstacle. It is 
very much a matter of money. The canals are essentially 
faulty in system, and without considerable expenditure of 
money they cjnld cot be pnt to much practical use. The 
question is whether it is worth while spending the 
money. 
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3. Q. Seenring any return for the expenditure appears ic 

be the main difficulty ; all our witnesses in Bihar, from th( 
CoUeotor downwards, were of opinion that, if the canals were 
improved, the benefits would be so great that it would he fair 
to impose a cess of ^ anna in the rupee of land revenue, 
in the same way as the embankment cess is levied in Saran. 
Mr. Maegregor said that the people were aotually olamorons 
for irrigation. In Pnrnlia we examined Mr. Slacke, formerly 
CoUeotor of Saran, who was very emphatically opposed to the 
soheme. Yesterday we examined Mr. W. C. Maepherson, also 
a former CoUector of Saran, and his opinion was very much 
the same as that of Mr. Slacke. There is thus this great, 
diversity of opinion. We would like to know your view on' 
the subject? — I. am inolintd to support Mr. Maepherson 
and Mr. Slacke. I cannot admit the fairness of imposing 
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J.Am an irrigntiou ccffl upon tlio whole dUlrict in order to benefit 
JBourdtllon* practically only n part oE it. It in perfeotiy trno that 
Baxan would bonofit in n ('onerat way by there heinf' no 
famine, jnet ns the whole province would benefit ; bnt 
beyond this ccncrnl advanliiro I do not see vrhy more than 
* half this district, which would pet nolhinc whaterer ' from 

irripalion, should have to par for it. A< far as I enn re* 
member, Saran contains 1,712 nqunxo miles, or 1,09{>,CS0 
ncros, and nocordinp to Colonel ITnic's cstimnies, not more 
than 100,000 acres would be commanded by the canals. 
Sarnn pmolically requires irripation less than any other 
district in North Bihar, liocanse it is a threo*crop district. 

» ■Whenever wo have a famine in Bihar it oomes from failxire 
of the winter rice crop.^ Bnt rice is not hy any means so 
important a crop as it is clscwhcro. Jlabi is tho most 
important, roprcscnlinp 40 per cent., and then comes Vhadol 
with 22 per cent., and, lastly, the aijhani rice xviUi 28 per 
cent. These nro tho_ fignres which were nrallahlo at tlio 
time of the fnmino in 1896-07 ; they have been altered 
somewhat since in tho Settlement Tteport, bnt the general 
proportion remoins (ho some. Then, again, tho cost of 
making those canals really cneellvo wonld lie very great. 
At present (hey are only a combination of drainage eban* 
nols and Inw-lovcl cnnnls, and arc consequently- most diffi- 
cult to work. They bnve, ns far ns I know, never been 
properly surveyed and levelled, and nro essentially low-lovcl 
canals. Besides this they sniTor from tbo serious disadvan- 
tngo that tho water-supply at tho head is cxiremoly pre- 
carious. The water is taken from the Rupnnehap sofa, 
which is liable to bo closed at any time by tbe shiftinB 
of the river or the silting np of (ho month of the ohanncl 
itsolf. Tn the fneo of snen a danger no ono^ would spend 
money on these canals withont mneli hesitation and fnllor 
proof that they are absolutely required. 

4. Q. It wonld bo too costly to take tho water from tho 
Gandak itself P — Yes. 

5. Q. Tho canals as they now aro bnvo always been a 
failnref — In my judgmrnt tbo sebemo was a cmdonnd 
incomplete sebemo wben started, and it lias never been well 
worked. It was essentially a solicme for providing waferat 
all times and in nil years for tbo mnnufaeturo and irriga- 
tion of indigo, and tho irrigation of food crops was a second- 
ary considoiation. Now tbnt indigo bns failed so greatly, 
more water would probably bo avnilablo for tbo irrigation of 
other crops, but tbo interest of indigo planters, arho were 
the pomoters of tho sohemo, would necessarily bo smaller. 

6. Q. We beard thc-eTidcnee of Mr. Ogilvy, Manager of 
Hatxni Estate, who was anxious for two more sluices 
further up. Ho said that they would bring in the whole of 
this estate within the irriftahlo area P— Yes. Ho must 
have been speaking of the Dnha ; this is only one of the 
four rivers or canals. It takes oS from the Bnpnnchnp 
tota higher np than the others, and therefore' it is (bo 
best in point of position. 

7. Q. Ho also mentioned another stream which might 
he nsed— the Jliniai I*— Thai cornea from far away and has 
nothing to do with tbe Saran Canal system ; it rises, or 
takes off, from tho Gandak in Gorakhpnr and not in 
Saran. 

8. Q. To change the subject : xxe havo considered a 
number of canal schemes for the riorthern' part of Cham- 
paran, and almost ererywhero we havo been brought 
face to face with the difficulty that the Nepalese might 
cut off the supply of Water. That difficulty seems 
insurmountable P — It is an immense and ever-present 
difficulty which has always been felt, and oppies to 
practically all the hill streams, 'except tho great rivers. 

- 9. Q. On that account we were impressed with the im- 

portance of tbe Tiiboni scheme, and wo aro writing to the 
Government of Bengal, suggesting that the mnsonty 
works might be made on a larger scale so as to tdlow 
of tbe future extension of the schemes. There Is ono 
river, we are told, we might rely upon, and that is the 
Eamla, which, it was said, was' so big that it could not 
be bonded npP — ^Yes. There is also tbe Bagmati which, 
is another large river. 

10. Q. The Bagmati scheme hardly recommends itself to 
ne? — Wben 1 was Commissioner I reported against it, 
because the scheme is nut really required and would bo veiy 
expensive. Next, there is the qnestion of the Eden Canal. 
1 suppose it was not intended in the Burdwan Division for 
famine protection, bnt that in this part irrigation is highly 
. prized P — Yes. It took a long time for the canal to become 
popular, but the people have gradually coino to realize 
its value. If I remember right, when I was Commissioner 
of Burdwan, we had a ^stemof leasee for 3 and 7 years, 
and sometimes it happened that, duringthe period of lease. 


irrigation would he required only once. It took along 
time for the Idea to soak into the popular mind, but nt 
last they did rcaliyo that the lease was a nsefnl Insuranee 
On the Sono Canals tho rsyat learnt the leswn faster.* 
Tho oxicnaion of tho Eden Canal is out of the question, I . 
holiovc, unless you havo a weir across tho-Damada ; hot this 
is onlsidn of iho nfca requiring iirolcction against faraioe. 
That in so. 

11. Q, With regard to (he Sone Canal, we lad strong 
evidence of tho necessity nud demand for irrigation in the 
Bhebria Subdivision. There is a memorandum on teeori, 
prepared by Mr. H. C. Levinge, formerly Superintending 
itngineer, sbowing that (hero are great storage po*xibilitiei 
on tlio Ivnimnr plateau ?— I think it is very important, that 
irrigation should be extendcfl lolthabna ; it is the only part 
of .Shababiul which is not irrigated, Tho CommiMion are no 
donht Awaro tliat it wns intended to irrigato Bhahaafrom 
tho Sono. The great western canal is down on (he maps, 
but tho works have never been carried out, beeauso It was 
found tlial it would be impossible to fill thorn. The Engineor* 
have heeu di«app:iinied with tiio amount of water whieb 
(hey ean get from tiio Sane. It is with tho greatest 
diflieiilty that, in times of scanty rainfall, they can fill tiie 
existing canal with water. 

12. Q. Wo arc anxious to know partieulnn with regard 
to^ tlio rorenne derived from the Sone Canals; tiio interest 
{laid on the capital ; how mueh of that capital is duo to 
navigation and how much to tho work of tlie canals. Mr. 
Horn's idea is that the estimate plight havo been ent down 

J uitc 20 per cent., beesuse tho canals are abrolntely valncless 
or navigation P -Certainly ; the navigation receipts arc 
quite triilingl 

13. Q. It is hardly fair to debit (ho irrigation scheme 
with that part of it ?— No. 

14. Q. Do yon think highly of the Tribeni scheme P—1 
am a very strong supporter of it, and have been all along. 

ID. Q. Wo find generally a great deal of indilFerenco with • 
regard to well-irrigation. In some districts we are told 
that tho people will not take to welUirrimiHon, wpeclally jn 
Cliota Nagpur P— Wells arc pretty well Jmown and used in * 
Bihar, cspeelally in Saran, and in the eonntry all roond 
Patna, where there is a great deal of garden produce. 
Where yon have good eultivatore, they go in for wells and 
ask for small loans. They do not work small wells so mneh 
by bullocks ns by levers. In 1896-07 Mr. Finneane w.-is 
Fnmino Secretary. He wns very nnxions that advances 
thonld be given for making haeheha wells all over tbe 
division ; bnt no district took ndvahfage of them to any 
extent except MnzalTarpnr ; elsewhere they were entirely 
rejected. What the people said in excuse was that they did 
not like well water for irrigation, bKansc it was too cold, 
and that when onee you irrigate any land from wells it 
must always ho irrigated from welle. 

16. Q. 1 wish toark one or two questions about toe famine 
programmes. Would yon tell mo whst kind of works wore 
principally executed during tho lost famine?— Mostly roads 
and tanks. Tanks predominated in Champaran, and roads 
dsewbcrc. Out of 901 works undertaken during the 
period of scarcity, 401 were tanks, 416 roads nnd 81 neither 
tho ono nor tho other, being mostly sections of railways or 
canals. 

17. Q. What was yonr opinion with regard to their general 
utility P — I think that almost, without exception, they wero 
extremely nsefnl. I believe our works willlie always nseful. 

18. Q. We bad some evidence from Bihar to the elTect 
that roads, wero made in areas where they are not wanted ? — 
Whore there is such a dense poprilation as in Bihar, a road 
is always an advantage, bnt there is sometimes the difficult 
and expense of keeping them np and maintaining them, it 
they are made of a pretentions character. . 

10.' Q. We have been told that the^ districts had qnite 
sufficient roads P — I do not agree with that. I beliere 
that every .road that was made was an imtirorement. 

20. Q. With regard to the tanks, were th^ all nsefnl for - 
irrigation P — ^Their main oliject was not always for irrigation, . 
bnt mostly tho supply of Traterfor cattle and for general 
conveniehee, and, to a sabsidiary extent, for irrigation. 

21. Q. Yon consider these tanks to hare been works of 
great utility P— Not of the very first class of utility, perhsps, - 
but still they ore very uiofnl. ' . 

22. Q. They have great advantages as works for snpplyiug 
relief work P— Yes, a large number ofwbrkera can he con- 
centrated in one place, and you can easily control them. . 

23. Wonld yon not rather' see them replaced hy.wnria 
more nsefal for irrigation in the shape of canals P— Yes, if .. 
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it could bo done, bnt cowpnroUrely fow of Ibcao otin bo 
dfTierd nnd carried out in Dihnr, 

S4. Q. AVould you bo in fnrour of making tbcsojpaina for 
relief works P After having tho_ country very carefully sur- 
veyed and nseertniniug the possibility of making ents and 
yaiitt, would you object to providing them as iamino works 
and wells also'?— I have no objection to that. 

25. Q. You only go so for as to any “tlicro is no objection.” 
You do not say Hint it is very desirable?— It ia dcaimblo ; 
but Ibcrc ia nlwara tbc dillicnlty of nrqniring land and 
richts in water. 'There is no dillicnlty ns rognrda tanks. 
The rnmindiir gives the land, and bo mnkes^ arrangements 
with tbc tenants about the water and the fishing. 

2f>. Q. Is there any chnnceof bis giving Innd for Ibcyiain P 
— The pain would probably rnn Ibrougb several villages, eneli 
of which would probably be the property of many land- 
owners, nnd it would be very diflieult to get nil the proprie- 
tors to agree together to give tbo land ; thia rombinntion 
would bo absolutely necessary before you make it. As 
District Offiecr, I have often tried to lu.iko ents nnd chan- 
nels ; hut 1 hnvo nlw.vya failed by not being able to get nil 
the parlies to agree. Of course it may be done by Govern- 
ment acquiring the land, but ns an inaividunl ofliccr I was 
foiled again nnd again. 

27. Q. I suppose Mr. King was confronted with (his 
dilhcultyP — Ko, I think not, Kvamc nil the Innda iu 
which his ebnuncls were constructed were in villages which 
belongfd wholly, or in great part, to his employer, the 
^Inlinrnjn of Dnrbhanga. 

28. Q. It is hardly nteessary to n-k how famine pro- 
gmminca are prepared. We got that from Mr. Maepherron ? 
—1 have not seen me for four years, i.c., since I left tbo 
Patna Division. The Beard have had nothing to do with 
famine work since the Orissa famine of 1S80, after which 
they were relieved of nil famine duties. 

2P. Q. As CommiB.Moncr yon prepare nil famine pro- 
gfnmints ?— No. They are prepared by District Oflieers, 
but tbc famine programme ecmes to tiie Coramifsioncr for 
riitieism nnd examination, nnd is finally opproved by bim 
before it goes on to Government. 

SO. Q. You think Here is sniTieienl time to prepare 
them P— -My cxpciience ia tlmt they are never ready. Wo 
were taken unawares in lfcOC-f'7, nnd so no sltnll bo 
again, unless special efforts nro made to prevent it. 
AVhen 1 was Cldef Secretary, I wnscoiislnntly urging tho 
tmiKirtancc of famine {irogrammcs nnd of linving tiicm 
ready. District Oflicrrs nnd Diatriet Engineers do not 
sufficiently n.aliro tbeir importance. After seeing, while on 
khc Famine Commission, how other prorlneea wero caught 
unawares in ISPO-IPOO, I have tried to do nil that was 
possible to guord agninit a similar failure in Bengal. It 
is impossible to pay too much attention to this subject. 

31. Q. You would h.avo complete plans nnd cslimntc.s P— 
Kol for the anmller works ; hut I would for nil the larger 
Dues, and ns to the amnller onc.s, 1 would speoify that such 
and such n work should be carried out iu or near such nnd 
such n village. 

32. Q. Sometimes yon find in pariiculnr villages very great 
diflicully in finding wotla of utility P— Tanks nro useful 
almost everywhere where the population ia very douse, and 
old Inuks can be denned or deepened, or now tanks dug. If 
yon do not gel n snilablc work m one village, yon g«l it in 
nnotlicr. These tanks arc useful not so much ior irriga- 
tion, but for cattle ; er hjfpothtsi, when there is n failure 
of tho rains, tbc tanks arc gcnemlly dry, nnd little irri- 
gation is possible. Few of them contain springs. 

33. Q. (ilfr. AAitV-Jl/aei'cnsic.)— I wonldliko to askyon 
one or two questions about ialcavi advances. Hitherto tho 
leans advanced in years of famine linvo been of very small 
amount ; whntis the reason ?— I think tlio explanation is tko 
same iu most provinces. The people do not like to becomo 
tlio creditors of tbo Government for two reasons. First 
of nil, the Govcinment is very punotunl in exacting payment. 
Secondly, 1 do not think so many ndvnntngCB arc given ns 
might bo done in tbo way of distributing tbc ndrnnccs. 
Applicants have to come several limes to hend-qunrters to 
eetuc matters, and they have to rnn tho gauntlet of n whole 
series of underlings. It is mure tlicir custom, if they want 
money for ony imiposc, to got it from their own local 
mahajan. They pay more interest, but they got it more 
easily ; payments nro more dnstio nnd renewals nro jiossibld. 

84. Q. Do they borrow for agricultural improvements P — 
27o, not much for purposes of largo improvements, but 
when they do tliey go to him, 

' 86. Q. Eor wells P — For wells also. 
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86. (2. Do you liijnk that taiavi advances slionid ho Mr. J. A. 
given on n much larger scnio in tho provinces P- I think Bourdillon. 

thcyRlionld. Tho expansion would take time. It would 

rcqiiiro to ho pushed by portioulnr men. The personal 
equation is very important iu this matter. 

37. Q: Would you ho glad to seo it pushed P — I would 
for wells especially. 

381 Q. Do yon think thoro .would bo any diilicalty on 
account of security in giving advances to tho tenant class? 

—1 don’t see why there slionid bo any. In tho part of tho 
country (hnl I know best a large proportion of tho tenants 
have occupancy riglits, and I do not see why there should 
ho tniioh difiieuUy. 

89. Q. Do llioy mortgage their holdings j do they givo 
sflfniMiP— The answer is “yes” to both these questions. 

40. Q. Do yon think that, as a matter of fact, tho land- 
owners wonld bo willing to givo up salami P— Not willingly ; 
the Mohnrojn of Ilatwn nlwoys took salami. Ho 
Would nnt givo wood for the well-kerb, nor wonld ho allow 
n tree to he cut down for burning brioks, till bo had received 
his salami. 

41. Q. Do yon think that could ho ovcrcomoP — It was 
overcome in tho Ilntwn llnj. Mr. Tytler of the Opium 
Department had great influence with both tenants ami land- 
lords, nnd he used his influciico to such good effect that ho 
managed to persuade the Maharaja and others to waive part 
of their claims. By means of personal infliicnco some of 
these difiicullics cau bo got over. 

42.. Q. Even where the reford-of-rights hss nolheon pre- 
pared, tho rayal uuderetamla his pni-ilion suflicicntly wiill p — 

There would always be muoh ignoroiicc ; hut I believe that 
everywhere the tenant is learning to know how for he 
ran go nnd how far the landlord can raise his rent. 

43. Q. Do yon tliink that it is not possible to make them 
bettor informed P — Yes, by tbo cilluxof time they will 
leant their rights. 

4L Q. Do Be venue Ofliccisgo nhont nnd tell them what 
their rights ore?— lYhcn they do, the rtsult is not olways 
wiint they expected. I wonld not ndvoento n man going 
about preaching propaganda of this kind. The rccord-of- 
rights informs (hem nil of whnt their rights arc. As it is 
prepnredjit Irnehcsthcm their tights, bnt in a slow, dignified 
fashion. 

45. Q. Door the record-of-rights, ns nt present framed, 
embrace any rights in water?— I don't think so. 

4C. Q. I understood from !Mr. Finuenno that orders wero 
given that a lecord-of-rights in water should bo embodied 
in the Tiknri Bnj survey ?— It may be so, bnt the matter 
never came to my notice. 

47. Q. 1701114 yon advocate tho preparation of a record- 
of-rights in water r — If they could bo reasonably ascertained, 

I would. 

49. Q. Do yon tliiiik they’ would bo ditHoult to as- 
certain ? — ^lliey could be nsccrtniiied, no doubt, by inquiry. 

49. Q. If they were oscertained and a record made by tho 
Collector, do you think ho should hare power to enforce 
the observance of these rights P Do you think that the 
Collector should bo given this power?— I think so. I 
wonld rather that the Collector had it than tho Civil Court. 

60. Q. We have had a representation on the part of some 
xnmindnrs in liihnr that landlords had some difliculty in 
obtaining rnlinncemcnt of rent for improvements made by 
them in spite of tlie provisions of the law. Do yon bclioro 
that to bo the cose P — 1 counot remember having heard of 
n case of tho kind. I do not think one has come to my 
notice hitherto. 

61. Q. Do many landlords apply to hare improvements 
registered P — In the Fntna Division one landlord, the Maha- 
raja of Hnlwa, rondo n great many applications, but for 
tho most part few improvements nro registered. 

52. Q. Did these applications involve crhloisms os to 
whether they were improvements or not P — Everyone of 
them was inquired into. 

68. -Q. Were applications ever rejected on the ground that 
it was the business of the znmindnr to keep the works in 
repair, nnd that ho was only performing a cmiy and that 
it could not therefore bo called nn improvement P — Yes,'! 
think 10 per cent, of tho applications were rejeotod on that 
sort of ground, In other ensos of uusuooessfnl applications 
tho ground of rejection was that tho iinprovomeut was a 
Bumll matter and not worth registering. 

64. Q. When nn improvement has been registered and 
tho landlord finds that tho tenant objects to pay enhanced 
rent, he has (o go to (he Civil Court. Would ho prefer 

. Zi&' 
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il/f. J. A. should get- his enh.iuced rent from the GoIIeotor P 

SoiirdlUon Colleotor has registered the improvements ; ho knows 
■ all about the facts, and it seems a certain . waste of time 

to go to the Civil Court F— This would be a fresh departure 
from the established onstom, because all these enhancement 
cases have to be brought not into the Revenue but into the 
Civil Court. It would be a departure, but 1 daresay that 
the Bevenue Courts, would do it much more quickly. 

66. Q. Yon don’t think that this would gre.ttly encourage 
samindars to get enb^cement of rent F — I don’t know 
that they lake that possibility much into their consideration, 
nor do 1 think that it would aSeot their action-. 

66. Q. When they make an improvement, do il>oy get 
tenants to make contracts for higher rent P — Yes, this is 
done. It was done a great deal in the particular case which 
I have mentioned. 

67. Q> A landlord really desirous to make improvemeuts, 
like the Maharaja of Hatwa, would make contracts with all 
his tenants P — ^I believe not formal contracts vrath all. It 

^ Would often be a matter of vested arrangement. 

58. Q. With regard to the tenant, who by law is protected 
from enhancement on account of improvements made by 
himself, do you think that, as a matter of fact, that law is 
got round P — Very possibly it is. I cannot speak from 
experience. . - 

' 69. Q. Can you give ns any idea as to how much money 

was spent in the famine of 1896-97 on works that are useful 
for irrigation P — ^I cannot sav this off-hand, but 1 can look 
into the district reports and let yon know, if required. - 

60. Q. But more is spent on other relief works P — ^W^ 
again come back to what 1 said about the density of popnla* 
tion in Bihar ; that dense population makes it reasonable 
to carry out works which do not lead up to irrigatioui 
such as roads and non-inigationl tanks. It might not be 
reasonable in a more thinly populated province. 

61. Q. (Mr. Eajaratna Mudaliar.) — With regard to 
tlio granting of loans, is there any difficulty in the matter 
of security F— There certainly is very often. Where there 
has been a survey and recora-of-rights, there would not 


be very much. Before the survey came up to Bihar we 
had great difficulty in .finding out about ..security.- The 
Collector had to be very careful. Inquiries were .made 
locally in all cases, but even so he was sometimes deceived. 

62. Q. As regards previous mortgages, could you not find 
it out from the registration records P — ^We did so, but wo 
were sometimes deceived. 

68. Q.' In the Madras Presidency, in- every case before a 
loan is granted, the Collector takes an encumbrance cer- 
tificate from the Begistratlon Office. If that were to br 
.done, there would be no difficulty P — That was done as far. 
as possible, but still there was difficulty. In Saran and 
other districts, where there are non-official. Europeans, we 
generally get help from the planters. Of course their 
knowledge is not very extensive, but they would bo able to 
^ve information regarding the financial condition of men 
in their own villages. 

64. Q. {Mr. Allen.) — I would like to askyou one or two 
questions about, the Land Improvements Act. Tbe rales 
under this Act do not provide that applications to the 
Collector- may be made over to the Subdivisional Officer to 
grant advances. Do yon think that the rules should be 
amended to provide powers of this kind P—I have no 
objection at all. . . ; - < 

66. Q. And should these loans be vigorously pushed P — 
Yes ; I should like them pushed. More can be done than is 
done at present. - . 

66. Q. The preparation of estimates of expenditure under 
the Land Improvements Act is apparently - conducted 
in a very formal way, and the result is not satis&ctory p — 
One reason is that in most districts there are very few appli- 
cations,' The figures for one year will serve for any future 
years. 

67. Q. If those loans were vigorously pushed, the total 
expenditure of the province would very much exceed the 
present expenditure P— No doubt it would. 

68. Q. You are of opinion that the CoUectors ought to be 
urged to push the grant of these loans in a more vigorous 
manner P — I certainly think so. 


JJalu ^ 
Jamini 
Mohun Dat. 


Babu JAJiijfi MoHtrir Das, Deputy Colleotor, Cuttack. 
(Puttaei, 11th Xfovemier 1902.) 


1. Q. (The Fresident.)—YoM are Settlement Officer 
here P — 1 was Assistant Settlement Officer, but now 1 am 
employed on general duty in Cuttack. 

2. Q. Were yon here all the time the settlement was 
makingP—1 joined the settlement in October 1892 and 1 
remained on till the end of the operation. 

.3. Q About eight yearn P— Nearly eight years. 

4. Q. You were with Mr. Maddox P — Yes, he was 
Settlement Officer. 

6. Q. You were here during 1896-97 P— Yes. 

6. Q. Was the scarcity much felt at that timeP — There 
was a little distress ; it was not much felt in Cuttack. 

7. Q. Were there any relief works started P — There 

were no relief works in the part where I was on settlement 
duty. • ' 

8. Q. Did the prices not get very high F— Tbe prices 
did get' fairly high, but that did not cause much distress. 

9. Q. There 'was a complete failure of the rain in 
August; was there notP — ^The rain ceased abruptly in Sep- 
tember in the early part, and there was no rain from the 
date when it ceased in September to the end of October and 
also to the beginning of November. 

10. Q. About what time in September did it LiilP— 
Daring the first half of the month. 

U. Q. What districts were you inp— In the Cnttack 
district. 

12. Q. Have yon had anything to do with Puri or 
BalosoreP — No, I have seen a portion of Balasore and 
also a portion of Pari. 

13. Q. Cuttack is well protected by irrigation ? — ^It is 

very well protected. . I don’t think there will be any famine 
or any severe scarcity in Cuttack. - . 

14. Q. Puri and Eliadrak have no hrigntionp — ^In 
Bhadrak there is a little irrigation ; Pnri has none. " 

16. Q. Do you think in the year 1896-97 that the ' 
people were much belter off in Cuttack than in' Purl and 
^lasoreP — I think they were very much belter off in 
Cuttack than in Pnri. There was some relief in Puri, but 
hone in Cuttack or Balasore. ' 


16. Q. Do you think there is any likelihood of there 
being a famine here again in the way there was in '186-3- 
66 P — I don’t think there will be any famine here and 
that is due entirely to tbe irrigation works. 

17. Q. I suppose you consider that the railway would 
have something to do with it in future P— Certainly. Rail- 
ways are taking more labouring people to Calcutta, and the 
opening of tbe steamers has played an important part in 
respect of the condition of tbe people. 

18. Q.When did the steamers begin about herep — It 
was obont the time when the irrigation wbrlm were also 
opened. 

19. Q. 1 remember the .steamers running from Chand- 
bally, 24 years ago, in 1878 P — I think it was opened much . 
before that. 

20. Q. Don't yon think that the railway coming in here 

helps to bring produce into the country and keeps the prices 
downP — Yes. ' 

21. Q. Supposing there were no^oanak in Orissa and that 
there was merely a railway and these steamers, do you think . 
yon could have a famine there . then P — I think so. About 
200,000 acres of crops are proteoted-by irrigation ; the loss of 
crops in these 200,000 acres would be very large. 

22. Q. Do you think here that the people are ready to 
take leases P — They are not always very ready to take leases ; ' 
'they are very ready in years of drought. 

Q. Are they allowed to irrigate without leases, or are 
they obliged to have leases P— 'They are not allowed to irri-. 
gate without leases. 

24. Q. They cannot pay for just one season P—^They arc • 
not allowednow at the usual rates. That is'my impression. . 

26. Q. And do yon think if there was much more water 
that there would be a greater extension of irrigation P—' 
That depends on the level of the water. Of course. high ' 
lands cannot be irrigated. - - - , 

26. Q. Supposing there were more canals, would they 
use all the water you could give.themP— I think that would 
be the case. 

27. Q. There is no' well-irrigation, I understand^?-— Na 
The people are very much projnalced against wcll-irri^tion. 
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They say well vratcr injures tbo paddy crop. Bice is 
practically tbo only crop irrigated We. 

28. Q. I saw coming along the railway patches of sugar- 
cane cnltiration. Is that .not irrigated at all? — Sugar- 
cane depends entirely on irrigation, but the area under 
sugarcane irrigated from Goremmcnt canrds is very small. 
It is chiefly irrigated from private sources. 

29. Q. And what are these private sources? — The 
himding up of small water-courses, the raising of water 
from river-heds, and so on. 

30. Q. Tanks? — Sometimes also from tanks. Tanks are 
very much used for irrigating rice when the rain fails in 
September or October. 

. 31. Q. But they must he very soon exhausted? — They 
are very soon exhausted, so the area they can protect in 
that way is very small. I don’t think they can protect in 
that way more than two annas of the crop. 

32. -Q. Is there much use made of the boats, or of . 
narigation on the canals ?— Not much, fl^e chief means of 
transport in Orissa are pack bullocks. 

' 33. Q. Then there are roads always ? — ^Yes. 

34. Q. Is that throughout the whole of Orissa? — ^In 
-Cuttack and Balascre 1 find that is the case, and even when 
they can get canal water to put boats on, they very seldom 
use the boats. 

35. Q. What is the reason for that ? — This is a province 
in which boats are very little used. 

36. Q. These large rivers get boats on them; don’t 
they P — Not many. 

37. Q. It must he cheaper to use boats? — On the whole 
it is cheaper, but in the rivers they cannot use the boats 
throughout the year. The currents become too strong 
during the floods, while in dry weather the rivers dry np. 

38. Q. Then yon don't think the canals are very much 
good for narigation ? — ^Not mnch good at present. I don’t 
think the people will take very mnch to navigation. * 

39. Q. Do the agricnltnrists take tdkavi advances for 
any purposes in this province ?— They generally take loans 
for paying the revenue, especially at this hist in November. 

40. Q* That is not from Government? — No. 

41. Q. Do they get tahavi advances from the Collectors ? 
— Very seldom. 

42. Q. It would he cheaper to get it from the Collectors 
than. from the baniai would it not? — They don’t like 
taldog loans from Government, because the- dates of pay- 
ment are very exact. 

43. Q. And they have got to pay them ?— Yes. 

44. Q. [Sir U^omas Sigham .) — ^You were on the settle- 
ment of which districts?— Cuttack District. 

45. Q. Only? — ^Yes. 

46. Q. That indnded the canal area and the rice 
district ?— Yes. 

47. Q. How mneb of tbe land here is under permanent 
settlement and how much under temporary settlement? 
What is the proportion?— I can give it ftom the Settlement 
Bepoit. The total area of the district- is 3,663 square miles, 
of wWh 1,484 square miles are permanently settled. 

48. Q. That is one-third ? — A little over one-third. 

. 49. Q. The rest is all temporarily settled. Is this per- 
manent area in the canal area? — ^Thero is a very small 
canal area. I don’t think the area irrigated from the 
eanalB exceeds 20,000 acres in the permanent settled 
estates. 

50. Q. On the temporarily settled areas will the assess- 
ment be enhanced now? any enhancement been pro- 
posed in consequence of the canals ? — There are some rents 
which are not enhanceable during the onrreney of the 
settlement. The rents of occupancy layata cannot be en- 
hanced until 15 years after the date of the settlement, but 
there ore some rents winch cannot be enhanced at ail during 
the'cnrwncy of the settlement ; they have been fixed for 
the settlement. 

61. Q. In the temporarily settled lands is there any en- 
hancement of assessment proposed in consequence of canal 
advantages?— We did not take iirigalion os a basis for en- 
hancement. 

62. Q. Has not the irrigation improved the value of the 
land at all?— Yes.it Las certainly. 

63. Q. The irrigated lands are sure of water during 
drought r — Yes. 


54. Q. They are protected to a certain extent from Hahti' 
floods ?-Ycs. ■ - 

_ 55. Q. And they 0.10 carry away their produce by JHohitn Das. 
boats P-^The distributaries are not navigable. — 

56. Q. Bat they can carry their grain down to the main ' 
channels and send it away cannot they? — Bat they don’t 
use boats for carrying produce. 

67. Q. How do they carry the grain, then ?— Either by 
carts or by hulluoks. 

58. Q. Then the canal has been very little used for 
that ? — Very little used. It is scarcely ever used for carry- 
ing grain. 

59. Q. (iL&. Muir-Mackenzie.')~l gather that the 
area that can -be benefited by the canal does not exceed 
300,000 acres?— Yes, and that is only about one-fourth 
of the cropped area of the district. The cropped area of 
the district is about 1,300,000 acres. 

60. Q. What do you think ought to be done for the re- 
maining f of the Strict?— Of the remaining f there are 
certain tracts which are now exposed to very severe floods.- 
I think there should be a complete examination of these 
tracts, and there should be a report by the experts as to 
what should he done for protecting these areas from floods. 

There may be irrigation if there be sufficient slnices in the 
embankments, bnt tbe most important thing is protection 
from floods. Of course after tbe constrn^on of these 
flood embankments tbe irrigation works should also he ex- ' 
tended as mnch arpossible. 

61. Q. Bnt the first thing they seem to want more 
urgently than even irrigation is protection from floods ?— 

Yes. 

62. Q. In the meantime is there anything less ambi- 
tions that can he done ; do yon think? — I think there may 
he extension of private works— tanks. 

63. Q. Are there many tanks in any part of the 
district? — ^Not many, bnt even those which do exist are 
getting silted np. 

64. Q. Do ^on think people could he-indnoed to repair 
or improve their tanks if they were given advances from 
Government ?— They are very apathetic. I don't think they 
vriU do anything tbemsrives. 

65. Q. Yon don’t think they can be stimnlated to do 
anything ?— That may he tried. 

66. Q. [Mr. Sajaratna Mvdaliar .) — You said that tbe 
irrigational advantages were not taken into consideration 
in fixing your rents P— Yes. 

67. Q. Why?— We generally left the existing rents of 
ordinary occupancy rayats as they were, beeanse we consi- 
dered the existing rents to be fairly high. In the case of 
certain tenants, however, who paid very low rents, we 
enhanced on other grounds. Onr object in the case of low 
rents for ordinary ocenpamy boldings was to bring them up 
to the level of the existing *' competition "Jrents. 

68. Q. And what do yon mean by " competition ” rents ? — 

That is, the rents paid by ordinary occupancy rayats, not 
the prhilegedrayats. 

69. Q. Is the proportion of privileged rayats very 
high ? — Not very high ; it is rather low. Here there are 
some resumed laharajdars (revenne-free-holders) and some 
koridajamdbundidars privileged tenure-holders paying low 
rents) whose rents ore not liable to any enhancement during 
the term of settlement — 30 years. 

70. Q. In the case of ocenpanoy tenants yon can raise the 
rents at the end of 15 years? — Yes. 

71. Q. Before the expiration of 15 years, supposing Gov- 
ernment constructs a new canal, yon cannot raise the rent ? 

— I don't think there can he any enhancement within 15 
years. 

72. Q. I suppose yon impose a water-rate ? -On what ? 

73. 0,. On these lands for irrigation supplied. Don’t yon 
do that? — Water-rates are levied by the Public Works 
Department for water supplied by that department. 

74. Q. And your rents are irrespecitivc of the water-rat c ? 

—Quite independent of the water-rate. 

75. Q. In yonr settlements do yon record any conditions 

as to the duty of the zamiudars to beep their private 
in iepair?-^There is nothing ahont the preservation of 
tanks for irrigation in the kdbvlgats taken from the 
zamiudars. 

76. Q. If they neglect the ^ works of irrigation, tie 
tenants Lave no remedy against them, 1 suppose f— 

NatUog by contract. 
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JBalu Q. When was tbe EeiHetaeni last leriBed hi Cnttack P - ont enodj, because in almost evei; holding tticre an both 

' Jatrini <~^e last setflement expired in 1304 ^«7t. 3!be present , irrigated and nnirngated areas, . and. the .rents are often 
2l/o4a» settlement commenced from 1305 fixed in a lump for the entire holding. 


78. Q. TVbat was the increase as compared with former 
settlements? — A. little over 60 per cent., for the whole 
jroTince. 

79. Q. For CnttachP — It was a little more than that; 
abont 54 per cent. The exact figures are contained in the 
Settlement Report. In Cnttach it was a little higher and 
in Fnri a little lower. 

SO. Q. Is there mnch scope for consirncting tanks P— By 
the tenants tbemselresp 

81. Q. Fither by the tenants or by ihe^zamindarsP — I 
don't think cither the tenants or the zemindars will con* 
struct many tanks of their own motion. 

82. Q. Is tbere^ scope for any Gorernment action being 
taken P — The District Board might constrnct tanks ; a few 
every year. 

83. Q. Put the District Boards have no funds P--Tbe 
question of funds is the difficulty. 

84. Q. Would it'not be worth the while of Government to 
lake up the construction of these tanks? — ^By levying a cess P 

85. Q. TesP— But a cess will be very unpopular. 

86. Q. But if the cess be ve^ small? — I don't think the 

people r^l object if they see a icw tanks constructed every 
year. % 

87. Q. (3/r..47fea.l— Did yon make any inquiry a^nt 
il 0 difference in the rates of rents in irrigated and unirri- 
j atod areas p — Wc did make inquiries, but we could not find 


88. Q. You were not able to trace any difference in the, 
rates of rents Pi- Wc could not get papers from which we 
could trace this. I was 'sent to Dera Bisato inquire about 
the efiect of irrigation on rent rates, and I could not get any 
reliable papers -^m the landlords from 'which I could prove 
that the rates on lands irrigated from canal water are higher 
than the rates on lands not irrigated. 

' 89.' Q. But the canals were not made at the previous 
settlement ; were they ?— No. 

90. Q. Then you compared the rates rrith the previous 
rates on both irrigated and nniirigated lands?— On teropc* 
rarity settled estates. 

91. Q. Temporarily settled estates are what I am speaking 
about. What iras the result of yonr comparison P— There ' 
has been an increase everywhere. 

92. Q* I don’t think yon quite understand me. One was 
irrigated and the other was nnirrigated land, and you com* 
pared the rates on both. What was the resnit P Did yon 
find a larger rise in the irrigated tract? — No appreciable 
ditierence was found. 

93. Q. Then, as regards the work of collection, did yon 
find any difference P — ^That is the case everywhere. 

94. Q. What did yon find P— Collections are mnch belter 
in irrigated areas than in nnirrigated areas, I think. The 
estimate of the SetUement Officer was 6 to 10 per cent, 
better. That is the benefit derived by the zamindars. 

95. Q. Do yon know the Bnndi estate P — No, I don’t 
know anything about the Bnndi estate. 
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Q. 1.— Ttj" ftn»wfr< hf-r lo tlic of Ondh. 

Tin* c-.',rl!rr Pttl of mv Mrrlc? io< nv'fsJ in tlm diilrbtt 
of Uiuo, nnJ Uam itinUi. I.attcrlv 1 

tW npjvmta'.ttst. of Co!nt:it«.5>t!icr for Oo'Hi for 


Iwo nml-n-lialf yoir*. I «vni nflorw.inls Commi<«ioncr of 
U:e Kyriibni DivUion, nnl for n short time of LarkttOTr. 

Q. 15. -Tlio fignrei nte given below for the diiTcr- 
cnl t!i»tric!» : — 
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Q. 3.— It) «'.lf «!i«lt5r!» of »{;l bdI 

flims'.r, ooralinfj ■oi'.li *i'»rfity of ropfllnfijn aria, la 
0 }j-l;«ar)l of’ftijiiraiicrr. nro nofarr.yf 
ftV.t to tV/* ontra’i'”) of Itii^atinn. ISct it) th'- Ktri{<-r 
|-irt of Oa'll) it raotirl io ftul iKi. »p( 0 )!'.*»l in 

lb- qsftlif ti oii.i. On tV.* ooTiirarr, in tV.i* tr.rtv j'^patoa- 
and foliy .-iil.il tl!»*.tit!» sj,i-r? f;r,« Wra trjr.arlftVlo fr,'>' 
}:Tr»t in irMi ron-.tr-irtit.a daritiR list* r4rr'n'’y t f tl.r i-nl*- 
trtni* tlat furr ripirr'!. Tr.u wlil {< •'brtrn liy Uio 
foV.owin;; fisrirti UV-s) ftotaUir ropbrl’iin Iho j«-;<-alrtri*:ou 
of #*{!lr!afSt ;~ 

(I) U-irffi.-— Tiierr arotow UO.Oji n)s*oary wdU 

fi r trr;;^*.)OTi, of «li!cl) 11,353 wrro eoattrerioj iloi’jnp tlir 
(•■•tt'-rry fit tlie latf »■> t’.lrini*n?. Tti-ro j» non ot.o ttrll on 
an t.vt'rago to evrry 23 artta of onltivation. 


aittil-l i« tUckly ppaUteJ, ibe average «len«ity, iaclnding 
tbr tsrKtn pojiitlatioa, being 812 jtr rqnare mile ; the cbP 
titatlon |. govl, thntigh not of the vety highest c!a«j, and 
the only rrs«5n 1 can ttigge-t for the comparatively little 
fiogrrt/lhV. h»» b*.'!) roa le in well construction, is that 
nearly half the area is own-d by small proprietors, who are 
reported es a bo-Jy to be Involved in debt. 

I Uhe next the thwo northern diitricLs — Klicri, Bahraieh, 
and Getida Only sir per cent, of the cnllirated area is 
inigated in Rahraieh, mid Im tl an 10 per cent, in Khcri ; 
In Good* the projvirtion, though higher, is still Inw, 
anw.nnting to 31 percent. A hiicf nemont of the condi- 
tions in the»e distrirtr will explain the reasons more clearly 
than a categorical answer to the questions put by the 
Ct>tnniw*ion. 


(2) — Tl.e nnrnb-rnf tr.a*oaty wells l« now 

15,532. whirti gives an averag- cf me well to every S2 
ftiT, iof raUivatioa. Contidtrah'.y more than half of tt;.'»e 
are sep;,rted to have Wen jnsdc »inee the foniwr rcttlr- 
rat nt. 

(.1) .W/anyur,— There are novr 1C, -153 mv-onry irriga- 
tion wells, an average of one to « very 37 neri's of cnltlvatrd 
land. Seven thoutand rix liucdretl and forty-cnc of these 
iiate Wen constructed daring the currency of the expired 
fellleuifnt. 

( J) Sara Sanli.—Jthew are 7,C31 tnaronry wells (one 
to S3 acres of cultiralion), of which 5,115 have Wen made 
since the former settlement. Tins district includes a con- 
riderahlc alluvial tracr. and there arc great facilities fur 
making earthen wells. 

(5) Unao. — Tlio nnthWr of masonry irrigation wells 
has risen from S,002 at the former srltlcmcnt to 13,000 nt 
the recent revision. 

- (C) Fpcalad, — In this district also there has been great 
progress in well construction, but the accuracy of tl )0 
former retnres . is open to doubt, so that an exact compri- 
son canuot be made. 

Of the districts in which less progress has been made 
the first to he noted is Lncknow. Tliirlythrrc cent, of 
the ealtivatcd area was returned as irrigated in the settle- 
ment year, bat the supply of water largely depends on tanks 
and other natural sources. There arc only ■1,952 masonry 
irrigation wells, or i )))0 to every 70 ncres of cultivation. ‘ The 


In Kheii and Hahraich the popuhstion is comp.vratively 
spsitc, averaging, rcap.-ctlrcly, only 303 and 333 per square 
raihs according to the census of 1901. Grain rents prevail, 
with the n-ual result of inferinr cultivation. "When the 
popnlstiun fills up, nnd the intioduetlon of cash rents leads 
to more ch-se and careful cujtivatinn, more wells irill 
donbtl'w! ho niadc. bni only in_ certain portions of the 
district. The northern half of Kl)cr'i is a low-lying tract 
of iarai, intersected by rivers and fiooded in the rains. 
Here welU arc not required. In the southern half, of which 
alont 20 per cent, is irrigated, more wells might be made 
with advantage; but the average rainrall plQ inches) is 
the highest in Oudb, nnd in ordinary years go^ crops can 
be grown without artificial irrlgatiun. 

Similarly in Bahraieh a very largo portion of the area is 
alluvial hind along tho Gogra and tbo Itapti, which is 
natuT^ly moist or farai. The only part of tho district in 
which wells could bo made with advantage is the central 
upland platc.au. But the district is favourably situated both 
for the autumn nnd winter rains, nnd there is Utile danger 
of drought. It has never snITcred from famine, and even 
in tho npland tract irrigation is rarely required. In one 
large estate, that oi the hlaharaia of Hnpnrthala, n number 
of cxpcnsiTc wells have been eoustruetcdlby tho proprietor, 
hut they have hitherto been little used. 

In Qonda, again, there is a largo alluvial tract in the 
south, and farai under the hills on the north. Tho central 
plntenn is the only portion nt the distriot wlierc_ wells are 
necessary. It ' is ut present insufficioutly supplied. The 
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oanse is noli spanity of popniation, as tho distrioti donsity 
(498 per square mile), thouffh moderate for Ondli, is^ fairly 
snffioient. I would attribute tho backward oondition. of 
this tract to the foot that till recently some of tho largo ' 
estates in it were in tho possession of propriotors involvod 
in litigation and embarrassed with debt. 

The two remaining distriots are Sitnpiir and Hardoi, 
which lie in the western centre of Ondb. 

In Sitapur tho average irrigated area tor tho six years 
preceding tho settlomont was only 17 per cent, of tho cul- 
tivated area, and there were only 1,735 masonry irrigation 
wells. 

There is a large tract of flooded Iniid in tho cast of tho 
district, whero wells are not wanted ; while on tho other 
side is a tract of hhur, or sandy soil, in which well irriga- 
tion would ho scarcely praoticahle. It is in the loam tract 
in the oontre that more wells aro required. Tho ohstoolo 
to irrigation here is tho general oondition of tho district, 
which is still backward, thonsh rapidly improving. The 
density of the population, i^ioh was formerly low (477 
per square mile), had risen at tho census of 1901 to tho 
Bufiioient figure of 633 ; hut thoro has not been timo for 
coiTesponding ngricnltural development. Tho rental system 
is in a transitional stage, and'qiroduco rents arc still taken 
in a largo portion of the area. As stable cash rents aro 
introduced a gradual extension of iirigation may ho oxpeoted, 
nnd it has, in fact, already begun. In some parts of 
the district, which I inspected while the sottloiuent was in 
progress, a fairly largo number of now wells were nnder 
construction. 

In Hardoi, though tho number of^ masonry inigation 
wells increased from 2.401 to 7,609 during tho oprmnoy of 
the expired settlement, irrigation is both in^fiSoiont and 
insecure. In the settlement year less than 20 per . coat, of 
the cultivated area was irrigated, and tho indgation is 
mainly derived from lakes and marshes, so tlmt the supply 
fails in times of drought. As osperienoo has shown, Haraoi 
is peculiarly liable to sufler in bad seasons. It is perhaps 
the moat precarious district in Oudh. The conditions un- 
favourable to the extension of inigation aro — 

(a) The oharaoter of the soil : one-fifth of the area is 
hJmr. 

(5) The fact that tho district sntfors almost ns much 
in wetaeasons as in drought. On the western 
side of the district there is an extensive al- 
luvial tract which is subject to inundations, 
while the better and more stable portion of tho 
district is liable to serious injury in wet years 
from the overflow of tho lakes and marshes, 
which are unusually numerous. 

(0) Comparative sparseness of population. At the 

census of 1891 the density was 479 persons to 
the square mile. In 1901 it was 478 per 
square mile. 

(1) .The airoumstanoes of the proprietors. .Over -72' 

per cent, of the total area is held by emnll 
proprietors, a higher proportion than obtains 
- ~ in any other district of Oudh, and the majority 
of these men ate in poor circninstauces, with- 
out capital to improve their land or assist 
their tenants. 

Q. 4.— The inoi-ease in rental derived from improvements 
in irrigation is exempted from assessment for the period of 
- the settlement next following the date on which the works 
were constructed, that is to say, the exemption is for at least 
30 years. 

' hu practice the Settlement Officer obtains lists of the 
wells and other works of irri^tion- that have been oon- 
strnoted in each estate since the previous settlement'; and 
after inspeoting the villages he makes deducidons from the 
assets on which his assessment is based in order to allow for 
imfrovemehts. 

The rales themselves . ore, I think, sufficiently liberal, 
though full eSeei has not always been given to them,. 


Tho ohiof difficulty in carrying thorn out is that it is not 
ofton possible -to ostimato tno inorosso in rohtsl. arising 
from tho consirnolion of a woll. There aro no separate wet 
and dry rates in Oiidli ; ns, in tho irrigated tracts, practl- 
Oially nil tiio land tiint roquiroe water gets it inordinary 
sonsons, so that tho offcct of the construction of a well is . 
rather to inoro.'iso tho stability of the rental than to raise 
its netnnl amount. ’ Tho nnunl ennrso has been to doduct'a 
certain amount from tho assets proporlionato to tho dsli- 
matodcost of tho woll or other irrigation work. Ton per 
cent, on tiio oost lias gonorolly been oonriderod a rair 
ullownnoo. 


Tonunts in Oudh who hnvo extended irrigation to their 
holdings at thoir own oost nro not sproially protcotod from - 
onimneemont. But, like other tenants, they nro only liahlo 
during thoir lifotimo to onlinnccments or ono unnn in tho 
rnpco nt, intervals of sevon years. And if a tenant has 
mado an improvemont in tho manner authorized by the 
Oudh Bent Act, ho or his roproseniativo cannot he ejected 
until onmponsation iins been (mid, In order to soonro com- 
pensation tho tenant most either liave obtained the written 
consent of tbc landlord to tbo making of the' improvoraont, 
or tlio permission of tho Dopnty Commissioner it the land- 
lord rofnscs or omits to grant written consent (sections 22— 
24, Act XXII of 1886). 


In my opinion tbc existing provisions are snffioient, and 
I have no alteration to suggest. 

Q. 5.— Tho amounts advanced niider tho Land Improve- 
inont Loans Aot, XIX! of 1883, daring tho five years 1895-96 
to 1890-1900 ore given below : — 


Lnoknow 
TTnno . 
Bao Bareli 
Sitapur . 
Hardoi « 
Kheri . 


Be. 

1,69.078 

83,849 

2,02,243 

1,09,320 

1,67,697 

8,833 


Total, Lpckhow Ditzsiok , 7,80,920 

Fyzahad • . . . ' . 32,437 

Gonda 21,162 

Babraioh • . • > • . -2,416. 

Snllanpnr . . ' . • . 1,08,612 

Bartahgnrh . . . • ' , 53,830 

Bara Banki 89,929 


Total Ftzabap Division . 3,08,285 

GBANU TOTAL . 10,39,205 


By far tiio greater portion of this (Bs. 8,68,301) was 
advanced in 1896-97, the year of scarcity. It includes 
large advances for the construction of earthen wells. - In' 
ordinary years there is no great demand^ for these advances. 
Tbo reasons, I think, are. that Oudh is not deficient in 
natural sonroes .of irrigation, while _ the inore advanoed 
districts are already pretty fully supplied with well irriga- 
tion ; and, secondly, that there is in most distriots a body 
of largo and well-to-do proprietors who can afford to 
improve their estates without usristance from Government., 
I do not think that loans would be enoonraged ' to any ' 
great extent by any of the measnres proposed. 'What I 
believe chiefly deters smaller proprietors from taking loans 
is tbs somewhat onmbrous ]^ocedare, and tbe fact that by 
taking the loan the borrower becomes tbe debtor of an 
irresistible creditor who can soil up bis property snmmarily 
nnder the Land Bevenne Aot. 

Q.6. — I can give no enoh instance, and I do not believe, 
that the tendencj' referred to .exists. 

As regards the second . pari of the question, the only 
desire evinced by ' the people on the subject is that canals' 
ehonld not be brought into Oudh. This feeling is very 
general ' and strong, 'and I believe that it is shared by most: 
officers who are aoqoainted with the prorinoe. 


• . ' ' ' • ■ ' - . -A . 

ThB QUSSTlOirS UKDSB B DO KOT AP7BT TO OUBH WHSBB THBBE ABE KO OANAIS. . 


C.— Canals op intbbmittbnt plow. • • 

Q. 12. — As regards " C. — Canals of intermittent flow," Showers often fall on the hills when the plains aie dry, and 
in pargana Tnlshipnr, which lies in the'nofth of the Gbndn the water which comes down in the streams flons throngh 

district under the outer range of hills, there is a system of the channels into the fields. These channels are known as 

irrigation by channels from the hill streams. The lend on Xm^a, 
the bunks of these streams is generally higher than the , 

surrounding level: tho beds, aro dammed up in suitable- Q- f3. (1) and (2).— Tliis method of irrigation is only 
places, arid channels out throngh to the lower lands, used for the land in’ which transplanted rice is grown, 
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tliW M tU ih*Ih «*|i Im il'W wH ff iX* .<^nntrjp» Mil l« 
Utt4i 9\m }\ iro«ft ti {« tt i> Ml) mf ft tXfrm. '■ 

(V) TU ffffXf *t tt M ♦Ms*! *»4 Ifil*m1lU(il 11»l 

M 4»f.i»ti* fwwtf rin W slw". I»» * j«r ftf ili« . 

9fiM fr«4«t;4t ItM } in « jr<s»r«f fn*if 

Wnf til it iniiti! **♦* itif t fw! ntsj*. 

»y^}f*y^ Ik* Is** IftrlfiSi tt tf*if«l'on I*- 

' J5.«»W*Ii» w# ttrt fc**! ttt tltf- flf t}.-<* i5r>* 

UM i« UU t»!^. 

fi. Utk-YJ*-* linr* t-fl 

is jJi!* 

<?. !?4— 11) #r4 iSl f«;r * » It f,*"* ro *\ J* ts:» !t 

fv>! 

{?) ?!ii‘ jttrjii:* i<* t!.* |lll?^‘^.^rJ.%r rit*'*", wJ.ijIi 

jit IK^tMtS.isAJ,* IVhtJs JW t‘tA |U!-V tn 

»ti«Tl fX *'«TS'-'r *. 

0. Jlk,— jTif'V* lt>* C»nU I) 

»).?> ritif jr ».o!.<i!iMiy «» Da* tS.r<!11»>J in 

«}; i***-;-!*'? IJM-B, 7!.i« 

J»- OSfir. t'i }trr t'yl.'i J.V* (f'f I.V rii*!#’. 

h tv-jis''?. l y tlir ie S).r JivtJsfv-. 

}f‘.s“tt n})”*’*!** i« li** riv* Js 
Q. “■''7?rf' f-**! * f I' i* !•<.» Itfirs ■*i'.ji»t}*4 

(tt'Tti*. A* ♦)!«■ m-ftt-v.'? jitrt, litc jn 

I't ♦Sir *!r.*Ai*£vi>r;.'l t4 ♦$ir»t<S»»», 
it- wi^viswS, 

Q. » I.*“A* *■'.«•'»» ♦31 'St* *Si**:ri«** #«?*.' <>:<!-.l'!j>Sf^«‘J 

S-j= It*';* »ii jKviK fi*.. !*<> IfK'x-SSr iis.1 ■i*'jjii% t)> itnii j(.t 

•J)t |i>,!p *5>> 1<I 4. 

tiriJrft SSitt <rSitA.trt!» <-f 

\h\A i5r»»sC’.‘f*S ^'Wi***}* t« «JK«iU }f*^?!l3w., KV 

i«if ««Si«*r srKi } »i5'*WiHS.rjr»;'ri*jfciirJ*la 

tSit%<«*S! t$ iSir Airts-S'l, »i4'Si U »5«t ia tS r t.*'-*!. 
*! lS>r J/tU. Ifrtcr iSir J** twic*. jgi'fijjy 

».ft3 isTjifw**! tf »!>r *! 

itSuflilliMDii, *• }K?*!S?>-.*»rt.t rt}')') liii» lii-rei «if’'4}tt<J t-y 

tli*>r'«<r»'t}'art£Sii^ *•! iKJ'jT*' *'*IS< *> ♦•‘faSi.f 
M'jS.r'ia *f ftV! Ti'fl'r }t IhlS*- friS 

tj«r «i.-».»S«‘hrtjj**i «4 f u**.Ji«* ifsi*n.Sj. iS'f {*. aS.t.'Sj jS)rt«i 

$r *rt liw rfftiiie'imSjrti tS ♦’S*). iK'If-f i-a t5jx?<.<iS. 


li.—To**- 

SA, t e',*£rf>^»s4 lif'ss l3i£ tff fi < f |3><* 
titiiCt* tU» iif'JrJ «3i*t lSi*y |«i*ir3}i»iU ttUIr la U»«« 
irtii » **!S!«ti'artr'i m V* l?(.rr}»rtt.«at, 

fwL M rt* h'ifi i** ♦*-«■•• *3 |!vai«nl.*J.i. Ttrj* 

iite *<«ir «r.«Si i« Oait. wSirr* iS.r Iml *« I* frr« 
rt 1 *:**.*i »S.«*.r <4 vk'er, t-jr <S-r *l;Upr •!««, 

ftii ♦ttit.Sl l*|A» of+fV*!*!/'} I'T )!«*. rf 

ll.r liUar **iiT» *«tf3«-kl5y ts*?r fcf w-ii««3n£ •t-iJ 

)4»tir ff llirtft, 1; |5'f Ihe* l?.rjr tvtnf 
jftia ew ft-r }.»»♦ nmr 


(4) rr*n gnu lia Mtww to iiifii qmillot)., Mr. 

Tit* •♦«* «f conm tipnn lb* ili* cf - Mooftr. 

Ut«(Mk Mit tb»d*|:ih of ir*i«r in l(. — . 

Q. Si. 1 Mit eiw no ifliobi* flyon* *bo»Iny ibo ♦*» 
l«t to **bleb lb(* pro3t)*« it inct^Mcd Vjr took, irriyo* 
tion. A* trff*rs!( (3) it }t>« bom «ba<im aboro that l!Uh - 
t<3}Mfi« «n I** pUoM on lank Itriiririon in a ixj jm. 

Q. S5. Till* osMiion wm* *!*re«3r oprllwW# !o Unk 
lirf^Hnn of lb* k{tj4 dwrjji&i. 

89. Tkm oto ♦««♦ nalntal MtofToIr* »Wtb clro a 
t9f!*r{*(.l ♦oppljr *rt‘l ant attitUnae from aril*. JJnl in 
enJiRsiy raw.'* lb* f.f»t vftl'riny It plteo from Ilia tanki, 
aai UtiFf aatriia;,** fiotn *r#3U (wktr* araitaMa) la crop* 
ii»l tb*n». 1 aSonW fir tbit U I* woftalty «»tn. . 

tUI Cm tifriy to btrf trali*. 


Q. S?. I «!» y?*« no rrlUii* ♦itifosl* nnJer (1). At 
{21 tS.* If rJsrtUen wnifU preltsMy fail to a ytar of 
'iitoyll. 

£4. H alrf t%Uf tr* **,*4om ly iht itniifoiift, 

tt4 nofctt p.f post** i>* InW tjr Carfftsfuml, 

HfrI* In Ofib at*- piM la a lamp on Iba 

»M5»r IfAJIni*. 0*4 t-rptfalaoai ani{ iry taSat taarfrljr 
tt«t, 11* fttitfn iiittw in rrr.tit liff Iff! from irriy«. 
lira rttsf*. Orfff f«f bt ftilrij trjlb anjr »ia*fi!!a4r. 


l*/t tb t *.*?{■<• tPMia IS,* ar^rtyi* r»w of ♦aktr.a^mmt of 
ft irM* «»%*{.> W»tar,4 4fT faint for a*»Hi* 

B^*t «•««■ raly fnn'-.nf In ose (iiilritt (IfapioJI, and tbtr* 

ibrjf Ktrtt fTtfivlf M.stl. 


<). £?, U r jf for tl-^ Itbear rtaftarol 

ft. ilfiitg ike •'tl.r'.at'iaf Kbt Iba rbaa^:*l^ afiit 

ftt iftFiatJtf |t r «*1rr toibctt. Tbi* I* bfifOO by tbo 
«tt55«l*«, ftio it nfja*! ly Ibr J«-nrSt to tU trap, 

Q, I tnftMtnl iM» qarilleq to wfer (o Unit 
nr«.H'tSS»i It tS.» {JrtKfftBrtnl. Tb*j* I* »o rto.-'jtoiws.i 
forlV fr;»»s|rfti*.re' tf piratO l»k*. 


$1, Tf.t dirlflt-sllta tf irtVT it iffBftaily fmldfri 



na t w»J {m {alrrfrrtr..'* or IrylfJtlJnn 


<J- yi, I lUr.l ibit ii ffosU l.« far Uttorto oBcosrairt 
lS,r rsAtlstrilia rf fvj'*, ni Unit at* iltblf I* fait trbtn 
1 !*/ «f* tKtal rnjsinfJ. AnliUnrO, If uncittfafy, mn bwt 
to yjips iyaftae.fir'* e«J« iLr lAsd Imp.'OTommt I.oint 
Art. 


Q. £3. ’n.l# qerttUa pf ieripalljr to rtft r to fankt 

B-a}t4tlnt4 by 0«tftr.t£fr!i. Yrry HitU tidont to pfrrtnt 
|lr filtlrtg Bp of pfirtf* Unit j tot tbtjr art MCitlotully 
ies rsl it) a d)y atttos. 


Q. St (1) I Btio Watf aneb iisfcrieatlon at it aratlallo 
friW IS.* Ktllrmeit rrpiUt— 


Tl f fM«rri toSotf tuft-r iSitjrfjy*. i,-) }|.t t««l« kVira /*«* J/orf/i.— Wattr it foBBii in tbt nortb of ibo dit* 
*» fw at tbr qsrttlwf atr appltol.l* to UIrt a! from C to £0 f«*l i tol ta tbr tonlb tb» ditUneo 
U<r« i— J* at weeb at fitly frft. 


(1) Tl-r taste *ft ipflMstljr ftp;4t«sj *lib oa'.ar by 
rtuftw drtinty* ftsm ibr iaot found tbrni In 
ibr faifjy *«♦»!«. 

(Sf Tie rtlrr It r»i«4 by tbr tfttof lift by manBsl 
iatovr and |»unr4 Into ctonedt. wbrneo ii 
Coiri into tb* Ctldt. 


/*orf4f.yorA.~Tf>f arrraR* depth to trairr roriet in tba 
dlfftreol ptypseai from 10 to 2| feet, 

SaHaayitr.—lti tour parytnat waler It penewlly found 
at from 1 b to £i) feel from the enifaee, in ftinr noro the 
df| lb ranp-ea frem Si to 27 feel, and In the four otbeta 
tbe depth it cioally SO feel or more. 


(3) 111 a year of cond rainfall the tupidy mlfibt to 
enfiiri'nt for ordinary ete}*t In the lanut fril. 
fatoJ feom tto Unk. 1« ayrtrof dmofflrf it 
inlj^ht fail allogelLer, In iiiii ce’nneotion the 
folios ing Ccnre*. uhen from the Pyratod 
BftUrtnrnt Jliyotl, jney to of {nUreef. Tlie 
am in th« dittrid inlgated frem lank* (na*.»» 
la) end aitSflrlal) In the frttleinent year trnt 
i7ft,SliO atrte. In the yeir of diongbt ii wet 
only 40,620 arree t n feci which thotre, ei the 
Bettlemeni Ofllcer remarkti tliat in a year of 
dioocht It It not eafe to calculate on mneh 
mnru than one.foiirlh (he nmage tank irri* 
inted arcaet heing roiirigahle. 

voi. iv. 


There aia fair rampict of ihr eonihern dulrlcte, where 
ihearerefi# depth may to pnt at from 20 to SO feel. In 
the dietrieU north of ih* Oogra the deptb to wafer is mneli 
lete. and in (he alluvial treeta water la fonnd elote to the * 
surfooe. 

(2) Cheap iierrelnUon well* are cemmon north of lUa 
Gogra and in other lowlying traclel Pitewhcro the anpniy 
!a chiefly from enrlnRS. The water level tank in the year 
of drongmt, bnt 1 know of no caaot In which the wells ran 
dry or became too lalino fer nte, 

tS) and Ml The percolation wolli refemd to above, which •■ 
nre made of bricks laid in mnd, can ho continirted in Gonda 
for lie. SO. They last for SO yean or more. The more 

2 K 
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expmsiTe veils cost from R8.100 to Rs. 600 according to 
their size and the depth to voter. In Snltanpnr COO veils, 

' vhich vero constoneted from advances given in the time of 
drought, cost on an average Rs. 183. In tracts like Rao 
Bareli, vhere the depth to vntcr is greater, tho average 
cost may he put at from Rs. 200 to Rs. 260. 

These veils last indeHnitoly. Borne of those in Partah- 
garh are in fall vorking order oftor 60 or 70 years. 

(6) When tho voter is near the snrfaoo it is raised by 
the dhvrhvl, n lover voighted vilh onrth nt one end, and 
vith an earthen pot at tho other. Loss commonly by tho 
charkhi, a vheol over vhich tvo pots are slung. Both the 
dhurkul and cliarkhi arc vorkod by manual labour. When 
the veils are deeper the voter is raised by leather bnckots 
(pur) usually vorked by bullocks, but in Sitapnr and 
Hardoi manual labour is often omp 1 o 3 'od instead. 

(6) Mr. House, tho Settlement OiHccr of Fyznhad, notes 
that the imgating capacity of a masonry veil. in tho. 
disfrict is generally, ho considered, about lU acres. This 
estimate is perhaps a little high. For an ordinary veil 
1 should pnt the irrigable area at 8 or 0 acres. 

(7) I can only give statistics for tvo distneis, Rao 
Bareli and Fartahgarh, vhich are, hovovor, those vhere veil 
irrigation is most general. In tho settlement year in 
ea^ of these districts tho average irrigated area per vcR 
vas a little over 6 acres. This inolndcs the irrigation from 
ei^hen veils, but, on tbo other band, many of tbo masonry 
veUsin theso disMets are large and vork several mns. 
The average in moat otbci districts is probably not so bigb. 
It may be put at 6 aorea. 

Q. 36. I can give no reliable estimate of tho extent 
to vhioh the value of the produce is increased by veil 
irrigation ; but in years of scanty rainfall tbo boncGt is 
very great, and in years of drongut the crop could not bo 
grown vitbont irrigation. 

Q. 86. I can give no reliable estimate^ nnder (1). As 
regards (2) the irrigation vonld be the saving of the crop. 

Q. .87. For the reasons explained in tbo onsver to ques- 
tion 28 the inorease in rent or enhancement ra ravenne 
dne to irrigation cannot be stated vith ezactitnde. The 
introdnotion of irrigation no doubt generally prodnccs a rise 
in rent, but not immediately or invariably. Tho increase 


is on tbo iirlgablo area eommnndcd by the veil, not merely 
on tho area irrigated during tlio year. 

Q. 88. There dro occasionol failnrcs; hnt I think that, 
on the vliolo, the people are very fairly sucec8.afnl in their 
veil sinking.^ I hclicvo that the Agricultural Department 
docs oiler assistance in tho. use of boring tools, ond that it 
hosboen mndonsc of in cstatcB under the management of 
Court of Wards, and found successful. 

Q. 80. I nm not in favour of the construction of veils 
by Gnvernmont in land vhiob is private property. In tlio 
first place, ns has been sbovn in tho ansver to question 3, 
the people have shovn no harkvnrdiirss in extending veil 
irrigation, so.thnt Government interference is not required $ 
and, secondly, veils made by Government ogoncy are likely 
to ho more expensive and less suitable than those made by 
laudotrners or tenants for their ovn Gelds. The larg'e 
landonncra, na exporienoo has shovn, arc perfectly able 
and villing to improve their property by oonatrncting veils ; 
vhilo in the smaller properties practical difGcnlties vonld 
arise, if the-Oovernmeni atlcinplcd to make wells, on 
account of the com])lcxity of tho tenures. I regard the 
scheme os unnecessary and imprnoticahlo in Ondh. 

40. Q. Temporary earthen veils arc very commonly used ; 
and there is no district in Ondh, and fev portions of 
distriots except tho sandy bolts, where they arc not practi- 
cable. Tena of thousands of them were dug in the autumn 
of 1896 after the failuto of tho rains, and the spring crops 
were thus scenred. As an example of what generally 
occurred, I quote the following from the settlement report 
for Barn Banki ; — 

“Daring tho autumn of 1896 no less than 20,000 
earthen veils wore dng by tenants, cither from their ovn 
resources or by aid of liberal loana from Government nnd 
tho Court of Wards. As a consequence the normal wheat 
area was sown and irrigated and the district vas raved, as 
a whole, from very severe distress ; and a bumper crop, the 
best for 17 years, was tho roirard for tho peasants* atrenn- 
OUB exertions.” 

To encourage construction in n year of scanty rainfall, 
oR that has to bo done is to follow the measures that were 
Buecossful in 1896. . These vero advice and persuasion by 
the ^strict anthorities and liberal distribution of iakavi. 


Ur.E.A. 

Jfofony. 


Mb. B. a. Molost, Collector of Ghozipnr. 
{AlldHahad, BZni November 1902.) 


{Beplies to printed gueetions.) 


Queetion 1.— My answers lefei to the Aligarh ^strict. 
I was Collector of Aligarh for three years from March 1897 
to March 1900. 

Question 2.— I have nio records to refer to and cannot 
say. 

Question ,3. — There are no obstacles to the extension of 
irrigation from — 

. (1) qparrity of popidation; 

(2) fewness of suitable cattle ; . 

(31 insufiSoienoy of manure ; 

(4) unsuitability of soil. 

(5) The canal officers can -say whether the. Ganges 

Canal has sufficient water for the extension of 
irrigation. I fancy it has if water it econo- 
mized. 

' (6) I do not tUnk lack of private capital prevents the 
extenrion of irrigation for three reasons— 

. (ff) there is no scope for private canals in the 
district; .' 

. , (6) as fo tanks, the ffigging of the tanks is too 

expensive to he financially remunerative ; 

(c). as to wells, I do. not. think that want of 
. capital is the reason their non-construc- 


tion. Zamindazs who do not go in for' 
vell-sinking manage to find, money for 
/ ■ their extravagances or for buying villages, 

- so it is clear that want of capital is not the 
chief reason for failure to build vellsj'- 
though it may deter a few. 

As to tho laok cf funds for the more expenrive 
onltivaiion of irrigated crops, I have never 
heard it even hinted at as the reason why 
wells are not built. 

(7)' Ike fear of enhanced revenue assessment is 
undoubtedly one of the causes vhioh 
prevents wells beings made. The people 
do not know . tbo orders of Government 
about the non-liahility to assessment -of 
revenue of the increased rental gained by 
irrigation improvements. When I was 
Assistant Settlement Officer at Lucknow, 

' no one ever pointed out new wells until f, 
began to make inquiries, and the people 
learnt by experience that I would assess 
lightly on land irrigated by new wells. 
Then they began to come .forward, which-' 
-.shows clearly that they had not expected 
Euoh tieatmont. Even now 1 belisve tbs' 
intentions of Government, are not widriy 
known. The Committee might inquire 
■ - - how many applieations have been made'' 

nnder Board’s Ciienlar I-B. I fancy they 
will bo fonnd ridioulnnsly few, ' .. 
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esecnted on it as security for a loan under tho 
Lftnd ImproToment Act, ho nay apply to tho 
Colleotor or Assistant Collector. 

IL— The Collector or Assistant Collector shall issue 
a notice on the landholder. 

III. — The landholder nay ohjeot (1) on tho ground 
that he is prepared to osecuto himself tho samo 
or an equally useful improvement for the bono* 
fit of hiB tenant ; (2) that tho proposed improve* 
ment is useless or unsuitable for tho holding or 
inoonsistent with the purpose forwhioh the land 
vras let. 

lY. — the objection is on the second ground, the 
Court shall decide trhother the proposed improve* 
ment is proper, and, if it is, shall , allow tho 
tenant to give tho holding as security. 

Y.—lf the objection is on the first ground, the Court 
shall, if it thinks that the landholder’s offer to 
make the improvement is genuine, give him a 
reason able time in which to mohe the improve* 
ment ; and if it thinks that the ofior is not 
genuine, the Court shall pass au order author* 
izing the tenant to pledge his holding as security 
for the advance. 

YI. — ^If the landholder fails to make the improvement 
within the time allowed, or any fnnher time 
that the Court may allow, the Court shall pass 
an order authorizing the tenant to pledge his 
holding as security for the advance, and may 
^ve reasonable damages to the tenant from the 
landholder. 

YIl. — If the landhelder raises no objection to the 
tenant’s applicaiaon, the Court shall pass an 
order authonzingthe tenant to pledge his hold* 
ing as Eecrrrity for the advance. 

YIII.— ''When a tenant has taken an advance under the 
Land Improvement Act after having obtained 
an order under section lY, Y, VI or YII, and 
has given Us holding as security for the repay* 
ment of the loan, if he makes default in repay* 
ment of any instalment, or if he is ejected 
under the Bent Act, or if he dies without heiti 
or disappears, it shall be lawful for the Collector 
to sell his holding, and the purchaser shall have 
the same title and rights as the tenant whose 
holding has been sold. 

Question 6. — The extension of irrigation docs not tend 
to injure the remaining cultivation by drawing away its 
cultivators. 

B. — Canaxs or goszibuoub pxow. 

Questions 7, 8, 9, and 10.^1 do not feel qualified to 
answer these questions. 

. Questional!. — The result of Idiaining land where there 
is a' ^salt .efflorescence is to. remove the efflorescence. I 
noticed a very marked case of this. 'When I was in camp at 
TChair in 1886 or 1887, the land to the north*west of the 
'camping ground was covered with at least two inches of reA 
as white as snow. Shortly afterwards the Baron Naddi 
drainage was carried out, and when 1 returned to the die* 
f liet in 1897 the reh had quite disappeared and the land 
seemed to me as if it had'become cultivable. 

C. — CAII.SLB OP IBIPBUlITSBl'PLO'W. . 

Questions 13 to 22.— There are no canalB of intermittent 
flow in the district of Aligarh. 

D.— Takes. 

Questions 23 to 33.— There are practically no artificial 
tanks in the district, hnt the natural jhils are much nSed 
for irrigation. They get' filled np iii the rains; no one 
ever looks after them or dredges them ; no one charges water 
rate for the use of the water, hnt the zamin^r of coarse 
gets higher rent for fields which .can he irri^ted. Some 
Jhils never dry np even in dry years ; in others tiie water 
is 'always nsed hp except iu years of excessive rain. Large 
jhils irrigate a l^e area ana small ones a few fields only. 
'Whe'n the water in a jhil lasts for the final watering well 


irrigation .is unnecessary. Tho water is lifted out of the 
Jhils by leather buckets of the shape of largo doit pans with 
four cords worked by two men, one on each side. Thu only 
expousp is tho labour of lifting which fdls on the cultivator. 

The construction of artifical tanks is not required as the 
extension of irrigation can be better sconred by the ooustrdo* 
tion of w'olls. 

E.— 'Wpils. 

Quetiioii 34— (1) It is most important to dismiss at once 
tho idea that a well is-simply a hole sunk in the ground till 
water is reached, and that m some places thcro is water and 
in some no water. Thoro is water everywhere, hnt in some 
jdaocs it is not attainable in sufficient quantities fn irriga- 
tion. Tho question to ask is not is there water, but is there' 
a mota or tatea, or by whatever other name the all import- 
ant combination of clay or hawkar and sand is locally known. 
This stratum of cloy or kanicar overlying , water 'bearing 
-sand is necessary to form a roof to the collecting cavity in 
tho sand which fa essential if a largo discharge of water is 
requited, oa otherwise sand is drawn into the well and the 
foundation is undermined. The subject is treated of in 
Agrioultnral Bnliolin No. 12 and it cannot he profitably 
condensed farther. Every spring well must he taken down 
to the mota, and eonseqnently the depth of the water level - 
from tho snrfnco is not necessarily any criterion of tho 
depth of the well. As has been shown in the bnlletin, a 
rifiO or fall of firo feel may make a diiTcrence of 20 or 30 
feet in the depth of tho wolf; therefore it is very difficult to 
say what is tho average depth of permanent wells. The 
depth of tho percolation level from the snrface. varies from 
about 10 feet near the main Gonges Canal to'ahont 55 feet 
in parts of parganaMorsao, and the wells must of course be 
still deeper. There are a few pakka wells in pargana 
hlursBD, the cylinders of which are 75 feet long. 

(2) It is of great importance to hear in mind that per- 
colation wells are practically non-exbtent in the district; 
A percolation well wonld -with difficulty irrigate an acre of 
crop each season. 

jpakka wells ore not liable to fisil in years of dronghi, 
as no ODD makes a pakka well unless he knows that the 
mota is sufficiently submerged to giro snfficient allowance 
for a fall in the water level in a year of drought. If this is 
not the case, it is qnite effective and much more economical 
and easy to make a kachcha well. In the south-west part of 
the diririct many pakka wells have become permanently 
useless owing to a gradud change in the water level. I re* 
ported the matter, and the Mat Branch of the Ganges Canal 
is, 1 believe, to be carried out to set matters right. 

Saline wells . — ^There are certain wells in the district 
which are always salt, bat which get salter in a year of 
drought. The amount . of salinity varies from a hardly 
noticeable hrackishoess to sneh a degree of salinity that 
neither man nor beast can touch it. TVhenever the salinity 
of the water is considerable it is^ useless for germination 
purposes ; seed sown on "ground irrigated with it will hot 
germinate ; but after the seed has once germinated the salt 
water is very good for the crop. 

. (3) The average cost of construction of pakka wells 
yaries from Es. 60 to about Bs. 1,000 or Bs. 1,200 accord- 
ing to locality. The average cost of kachcha wdls varies 
from about Bs. 4 to Bs. 50. The difference iu the .case of 
kachcha wells is chiefly due to the cost of the wooden lining 
igaroli) that has to he snnk when wet sand overlies the 
mota} the actual cost of digging is nearly always incon- 
siderable. 

(4). The average duration of kachcha wells varies very 
mhcb ; sometimes a well falls in before it is even finished 
or only lasts a few .weeks. In other .cases a well lasts a 
lifetime. I have seen kachcha wells working, said to have 
"been 40 or 60 years old. Where the earth is firm kachcha. 
wells will last for a long time. 

(6) IVater is raised by a leathern backet worked by two 
pairs of bnllooks on the kili ^stem. 

(6) and (7) I can’t say without statistics. 

Questions 35, 36, and 37.— I cannot answer these 
questions. 

Question 88. — (1) As explained in the reply to para- 
graph 34, there is water everywhere sufficient for domeriic 
purposes, but its availability for the purposes of irrigation- 
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dcpoods on iho prrsoncc of n mota. I Imro ^ivcn somo pro- 
pOFitls in (he niiKwcr to quo.slion 6. Ttia cliiof thing that 
the people require is (hat Gorornmonl should have n surrey 
of the I, ‘lof <7 made, and that in coses of doubt its csistcnco 
should ho verified by means of trial borings. 

(2) Difficulties are encountered in the ncinnl oouslruc- 
tion of wells, but native professional well-sinhcrsundcptand 
practic.al welbsinhing far belter than most Dritish engineers, 
and need no help except in Iho ptorision of efficiont rand 
dredgers. I would snccosl that a JJuH's patent dredger 
fllionld be pul in c.-icti (nlisil for hire at the rate of I(e. 1 per 
menrrm. These dredgers arc much more cllicicnt than tho 
nalivey/ion. 

The tube well apparatus of the Director of Land Itceords 
can bo lent to nnv one who applies for it. I have utilired 
it with great advantage in Court of IVards' villages, and 
Ahmad h'.aid Khnii of Nah in tho Aliauli LaiiMl also applied 
for the services of the tube well-sinkers, hut I don't know 
wlietlicf he ever actually utilized them. 

Quttttoii 3!>. — I am not in favour of the mnstruelinn by 
Govcinmeul of wells in private pro| crty. Tliis has been 
tried once belore— ride tiie papers relatnig to the construc- 
tion of " wells " published n giiod many years ago by the 
IVpntimenl of Land llecotds ond Agriculture, and ended 
in failure. 

In (ho first place, most engineers do not undeirt.and the 
conditions necessary for succers. The wells sunk by the 
PnllioAVotks Di jiarlmcnl ore goncrnlly for drinking* por- 
jores only and present no diflicnllirs. " Irrigation wells nro 
on qnitc n diflferent fooling. 

In the second place, the Public tVorks Dcnarlmcnt r.alcs 
arc extremely high ; and, if iho rctlary of the supervising 
st.aC is charged tb the work, 1 nm nliuesl eeitain that the 
work arill cost (wo or three times os much ns the zamindnrs 
would pay for the ramc kind ot work. 

In the third place, if Government pays the co‘t and 
charges n water rate, endless disratisfaeiion will be e.ansed, 
because— 

(1) tlio rote will Ivi much heavier than Would have 
I'cen necessary had the zamindar done the 
work ; 

(3) the collection of the rate aroiild lurnn constant 
meddling by the ruhordinnto staff and tho 
necessity for bribing ; 

(i) it would in some cases he very difficult to say 
whether « field was irrigated from a xarcin* 
dar's or ti Govcmmcnl trcll ; 

(d) the cost of repairs of IhouiandK of wells scattered 
nil over the country would bo very great and 
the supervision necessarily most perfunctory. 

Question .10.— A very largo jiarl of the avell irrigation is 
from haeheha wells. Some kaehcha wells arc anything hut 
icmiioraty, but others of course Inst only n very short 
time. 

Tho next question — "how for are they a prolccUon 
against drought’* — is very ntnhlguoos. If it means "in 
years of drought, can a tract ordinarily svithout irrigation 
he irrigated by means ot kaehcha svolls, ’’ the answer is only 
in a very few’ and raro cas^s. If it mentis " in a tract 
ordinarily irrigated hr haeheha srclls, does the water fail in 
n year of drought, ” tho nnswcr is only in a few mro cases. 
Tlic fact is tiint tho failure of one monsoon mokes very 
little difTcronco in tho sub-soil sratcr lord. Out of an 
average of SO inches of min, supposing that 2 inches nro 
evaporated, that 18 inohes flows off, and that 1 inch is 
f.irmcd into hydrocarbons, then only 14 inohes soak into 
tlio subsoil. If yon put 14 inches 'of water into a long 
glass cylinder and then pour in sand till tho top of tho sand 
and water coinoidc, yon will got tho depth of diy sand that 
will absorb 14 inches of water. It will probably not exceed 
3 feet. It follows that n total failuro of tho rains in one 
year will only lower tho subsoil water lovol about 8 feet 
(making no allowance for tho supplies roquired for wells). 

This amount of fall in the water level will only' affect o 
very small proportion of tho haeheha wells, i.c., wells in 
tlioiic localities where, the conditions arc such that (a) wolls 
can ouly just ho made, or {h) wells ran just not he made* 
For instance, take a toct in which the mota is only' sub- 
merged 0 feet, a reduction of 3 feet would very . seriously 
affect the diseborgo of haeheha wells in such a tmot. Again, 
take a locality' in which the mota is covered by 16 feet of 
satnmted sand ; in such a locality haeheha wells would be 
practically impossible *, but if tho depth of saturated sand 


was reduced to 13 feet, it is probable that wells inight bo 
successfully sunk. 

It may', in fact, ho ciiunclatod that any chnitgo iii the 
water lovcl, whether a riso or a £tll, will mnko haeheha wolls 
no.islhlo in cerinin localities wiicro they wore not possible 
ueforo and will m.ako thorn impossiblo in certain- localities 
whero they- wore heforo possible. 

With rcfcrenco to Iho^ question how I would propose to 
cncoumi-o their construction in n year of scanty rainfall, tho 
nnswcr is that in such seasons tho cultivators know that it 
Is ns necessary to dig wells as to plough and sow tho land ; 
they also know how to do it. 

Tho only question for decision is— have they tlio means 
both to di{; and to plough and to sow. If not, they should 
get tahavi. If what I have before suggested is carried out, 
most of tlic data will ho known. Tho cost of a well in each 
villflgn will he known ; (he eosl of seed per bigha and the 
nrea of end) tenant’s holding will also bo known ; and tho 
only thing (iuit will not be known is how much of tho total 
esUinaied cxpcndlturo each tenant can provide and how 
much should III lent litin. This will hi-ivo to ho guessed 
by the dkttihniAttg oflicev. 

Qucftiun -U.—l have now answered all the questions 
put down, but I would emre permission to mnko a few 
remarks on the proper relations between well nndcnnol 
irrigation. 

Canal water is precious and re^nims to he economized, 
ns there ore many- tracts that require it very badly, and for 
which water is not at present nvnilnhlc. 


In my* answer to question 40 I Imro slated that any 
cliange in the water level will mnko haeheha wells possible 
In certain lomlitjes where they- were not possible hoforo, and 
will make them impo.isiblc in certain localities where they 
were licforo possible. 

Govcniment and its officers Imvo heard a groat deal 
at«nt the inlroduciion of canals having caused haeheha 
wells over huge tracts to collitpsc, but they have not heard 
anything nl«ul (ho areas where tho introduction of canal 
irrrMlIoh hiw made imssiblo tho construction of haeheha 
weltSj for (he very good reason that tho people won’t uso 
well irrigation or ovon admit that haeheha wells oro'possible 
when canal irrigation is so cheap. 


Mr suggestion is that n complcto survey of tho mota 
should tie made oil over tho Gnngcs-Jumna Doah and the 
tracts classified somehow ns follows 


(<i) Canal iirigaled villages in which haeheha wolls 
nro impossible, and in which they would remain impossible 
with any jxiesihlc reductions of tho subsoil water level. 


(b) * Cnual irrigated villages in which haeheha wcUs are 
impossible, but in which they would ho 
cc note 0 (r). i-cndcrcd possible by a praclicahlo reduc- 
tion of iho subsoil ^Tntcr lovcl. 


(c) Canal irrimted villages in which haeheha wolls ars 
possible, and in wliicli they' would remain possible after the 
reduction of the subsoil water lovcl caused by n withdrawal 
of caniil irrigation.t 

{d) Canal irrigated villages in which haeheha wells ore 
possible, hut in which tlioy would not remain possible after 
tho rcducUoii of the subsoil level caused by withdrawal of 
canal irrigation. 

(e) Other villages in which haeheha wells ore impossible, 
and in which they' would remain impossible with any 
practicttble raising of tho sub soil water level. 

a ether villages in which haeheha wells oro im* 
}, hut in which they would be made possible by a 
practicnhlo raising of tho suMoil water level. 

(y) Other villages in which haeheha wolls are possible, 
and in which they would remain possible after the rise in 
the subsoil water level caused by canal irrigation. 

(2) Other villages in which haeheha weHs ore possible, 
hut in which they would not remain possiblo after ' the riso 
in tho subsoil water level caused by canal irrigation. 

It is clear that canal irrigation most he maintained in 
villages in classes (a) and ^cf), hut that it might ho wise to 
withdraw it from villoges m classes (6) nnd .(c). 

It is also clear that canal irrigation is -indicated in 
TiilngcB ^in class (c) and perhaps partial canal irrigation-ih 
villages in class (/}, and that canal irrigation is not required 
in TulagCB in classes (y) and {h). 


2£r. JS. A, 
Molony. 


1 Koie-CIssscb (S) and (S) rronld ptobnUy bo vcirimall, 
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Acftrolal considcrnUon oE Uio wliolo cnno vronid nhow 
tlib prol)ftblo result of willidriiwing cnnnl Irrignlion from 
oinssos (b) nnd (c) nnd giving it to c-lnsscs (e) nnd (/). It 
might bo that tlio changes likely to hn caused in tlio niib* 
soil water lorol would bo found to aiTect villages in nlnan (li) 
so soveroly ns to ncocssilato tho cxlonsion of canal irrigation 
to them also or tho abandonment of tho ochemo, hut it Is 
probable that tho result of such a w'orking plan would 1k) to 
oconomiso canal water whero it Is not essential and make it 
available for villages that want it \ory hadi}*. 

In any case Govornmont would Iw able to makn a foro* 
cast of tho probable clfect of now distributaries nnd dminngo 
outs, nnd to sco svhero spare svntor should bo used to All 
tanks nnd whero it should not; whoro inoro water is required 
and whoro less. 

Of course tho owners should have to Ik) comiwiisnled for 
tho withdrawal of canal irri^lion, nnd this should l>o drnio 
on a liberal scale. Tlio necessity of granting compensation 
would bo a gunmnico that tho withdmml was only made 
for good and sufiieicnt reasons. 

Question 42 , — I bcliovu that it would lie pos<tiblo in 
coiiam localities to ralso tlio subsoil water lorol to a 
pcrcoptiblo extent without any very great expenditure. 

Examples arc given in Colonel Clibbom'a report on 
irrigation printed in tho *' Fapors relating to tho consimo* 
lion of wells ” referred to in my ansircr to question 89, 
showing tho extraordinary cQcet on tho subsoil wntor lord 
of a loi^ source of supply. 


What I would propose for a tract llko porgsha Munui, 
most of which Ims mi ffered from# very heavy fall in the 
mtlwoil srnler level, would ho lo make tho Karon >’8di, the 
local coarse of siqiply, more efliciont. This would be effected 
In two ways s tho find by building a scries of low d«ms to 
hold-up the water at the end of the rains; and, secondly, hr 
sinking some kaeheha wells in tho Kid of the stream till 
they reached tho wnler l)C.aring sand stratum. 'Tliw wells 
would then ho filled withcoarso sand or fine gravel. At th». 
lop they would 1« widened out, r-o that even if a deposit of. 
silt formed orcrllic sand.liie area would hcsufilcient to give 
a good Biipidy of water to tho well. 

It is a well known fact {riile Kncyclop-rdia) that an arte* 
sinn wdl can be made lo nlrwrb tho same amount of water 
os It gives out if the tlisclinrco pipti is carried up to dothlc 
tho height nbovn ground level to which tho water will 
natarally rise; and if a head of 8 feet fnn well will give 
a very large discharge (as it undonbtcdJy does), there is no 
reason to donhl that a licnd of 40 feet or more ns there 
Would Iks in sii'-h a well would giro a very hirgc supply to 
tho subsoil. This supply would ho continuous ns long u 
there was any water in llic river, and a series of, such wells 
would undoulitedlr to some oxlent counteract the iaH In the 
anbsoil water level. 

IVlierever there is a tanal flowing through a tract in 
which it is advisable to raiso tbc subsoil water level tlio 
surplus water sbonid bo ntilized to Ail tanks instead of 
being sent down caeapes. 


1. Q. {The President)— You are now Collector of 
Ghazipur P — Yes, 

2. Q. Until Unrcli 1000 you svero Collcolor of Aligarh 
for throo years P-— Yes. 

8. Q. Have you been at Ghazipur shioo then P — 1 
have been there for two years. 

4. Q. Then you have experience of both districts P — 
Yes. 

6. Q. You say in reply to question 7 '*tho fe.ur of 
enhanced rovonuo assessment is undoubtedly oue of tho 
causes which provonts walls being made. Tho people do not 
know the orders of Goremmont about tho non*linhil!ty 
to assessment of revonne, of tho ineroased rental gained 
by irrigation improroments.” 'Uavo not tho orders been 
published all through tho country by means of the 
patwarU ? — I don't know to what extent the Board's ciroulnrs 
have permeuted down to the agricnltunil classes. 

6. Q. Are these orders recent P — As far os I know 
they me probably sovon years old. Aly reason for saying 
this is that I was Assistant Sottlomcnt OiBocr at Luck* 
now for about two years and I wanted to bring down the 
enhancement of revenue ns far ns possible ; in foot, these were 
oar instructions, and I thought thot one of tho best methods 
of doing so would be to allow a reduetfon for now masonry 
wells, and at .best I .found great diliioal^. in ascertain* 
ing what the new masonry wells were, because people did 
not seem to like to say which were the new wells, 1 bcliove 
they thonght 1 was searohing for them to enhance on them, 
whereas after n time when they began to understand they 
were getting a rednotion, then they came forward n bit 
more. 

7. Q. But that was how long ago P— About six or 
seven years ago, 1 should think. 

8. Q, Air. Boberls says the orders wero out long before 
that? — They may have been. 

( 7%e FresidetiL } — It surprises me that they should not 
get to know a thing whioh so fnndameutally coacerus their 
own interests. 

9. Q. (i^tr Thomas JSTmAant.)— Your staff would know 
where the nOw wells were r—rl could Snd out where they 
were. 

10. Q. They could not conceal that ?— ‘No. 

11. Q. {The Pr^ident) — You go on to say — “ The fear 

of enhanced rent does not deter tenants from making wolls. 
A non*Doenpancy tenant has not the right to make wells, 
and an occupancy tenant would he able' to plead euccessf ally 
the Gonstruotion of a well in a suit for onbancement.’' , . As 
a matter of fact, do the occupancy tenants make wells P—I 
think a very, considerable number of wells are made by 
temrafir.- - - - - , 


12. Q. Ghazipur is a pernunently sctllrd dislriet; Is 
not it P— Yon 

IS. Q. IVhai i.s the arrangement there ns regards cn* 
iiancomcnt for wells P— There art) a certain number of Axed 
rote tenants whose rent e-mnot be altered or onlmnced under 
any ciroumstanees ; the status of tbo other tenants is tho 
same as in other parts of the United Frarioees. 

14. Q. Therefore after a certain number of years theta 
would 00 enhaneeniontP— 'It would depend whether the 
landlord applied to enhance or not. ■ 

15. Q. As regards the landlord, what doc.-t ho pay 
suppose ho rondo any improvements,?— lie would not bavo 
io pay any extra revenue to Government. 

1C. (?,. Nothing? — ^Nothing. 

17. Q. You sav— “I would not recommend permanent 
exemption, but the present systoin so far has had only 
the beginning of a trial." Was it not in the seltlemcnt of 
SO years ngo P — 1 have no personal experiOneo to jndge, but 
from tbo assessment statements 1 haro seen in Lucknow, 
whiob 1 was ro'asscssiog, I never camo across a caso in 
wbioh tboy seemed to havo made allowance for improvements 
of that sort. 

(UTr. Xolerls.)—Tbo eeitlcmont now expiring was 
made 30 years ago. Tlicro was then no .way of bring* 
ing tbc boncAt of iiuprovcmonts — wclb, which were mostly 
.tenants' wells— down to the tenant, bco.mso the landlord 
took tbo rent and tbo assessment was based on the landlord's 
rent, modiAcd in the old sottiement by tho Sottiemeot ' 
Officer's cslimato of what the rout ought to be. 

(ifiie President.)— There was nover any idea of diuii* 
iiisfaing tlio estimates on condition tho landlord made a 
'corresponding diminution in his rent? 

(il/r. JPotcWv.)— No. 

18, Q. (The President.)— You say in reply to question 
5— "Loans under tho Land Improvement Act are not 
freely taken," and you give three reasons for this, vis., (a) 
over*work, (5) responsibility, and (e) rapacity of snbordinate 
offioials. We have had very inneh tho same evidence 
ail over the country. Yon go on to say — Tohsildais and 
Colleotors have too much work ns it is, to get through' it 
in a reaHy satisiootory manner." Are you, to begin with, 
in favour of pushing on takavi advances and giving them 
freely for land improroments, say, for wells?— It 'Seems 
to me that in an ordinary season you don't get much in Ae 
Way of applications iot takavi, but it is when Iho' crops are . 
very had and tho people have a difficulty iii paying their' 
revenue that yon grt a groat rash of applications for takavi, 
whioh always gives rise to the idea that tho desire to get . 
takavi is not so mnoh the desire to improve as to get a little . 
ready cash. And then again when yon giro out takavi you 
really do not know what a well will cost ,nnd-yon have to 
rely on the kanungo or Tahsildoi'i report that'a well it iriiilly 
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needed ; end all tliese ihinge ialte np so mnoli time and there 
is such delay and leakage that I don’t know nt present that 
you really would do very much good by giving tahavi. 

19. Q. Would you ndvocate a spooial ofiSoor being told ofE 
to ECO about with money in his pockety and to take np these 
oases and settle them in a more summary way P Do yon 
think that would, be an improvement P— I think, if you have 
one officer to give takavi and the other to oolleot it, you 
will find that a very fair amount of tahavi will be realised 
with great difficulty, because the Tahsildar reports for 
takavi given through the Tahsildar, and he is the heat 
man to know with what difficulty Government dues are likely 
to' be collected. 

20. Q. As a matter of fact, do the Government lose very 
much in bad debts from tahavi ? — I think they lose very 
little, except possibly with famine tahavi, of which I have 
had no experience. 

21. Q. Do yon think, if 'certain difficulties could he got 
over, that it would he for the good of the country to borrow 
jnore from the Government for improvements like wells P — 
Tee, I certainly think it would be a good thing ; only you 
want a more or less settled plan of operations, and yon also 
want to know where wells are required and how much they 
are likely to cost, so that when a man applies ior tahavi 
you could look up his milage and say " a well here will cost 
so much, and there is a real necessity for wells here." Then 
you would save one preliminary inquiry any way. Ton 
would say to the applicant " a well in your village is likely 
to cost Bs. 250 ; and if yon can furnish the necessary secu- 

. lity, I will lend you Bs. 250." And then yon would save 
time too. 

22. Q, (Sir Thomas Sigham^—ls there any limit for the 
amount given for a well P — ^For any particular well there is 
no limit. You are hound hy the amount allotted to you. 

23. Q. (The Preiideni.)~^lio you generally spend as 
much ns yon get allotted to yon P— It depends chiefly on the 
season. If it is a had season, you could generally spend much 
more than is allotted to you, while in a good season you may 
find difficulty in spending what you have got. 

24 . Q. In how many years do you generally require the 
advances to be repaid for pahha wells P -In Ghazipore six 
or seven years generally. 

- 25. Q. Do you remember what it was in Aligarh P 
About the same generally P— I cannot remember. 

26. Q. Elsewhere in the south of India they grant 20 
years, and the law allows you to go as far ns 80 years. Do 
you think the people would take advances m^ore readily if 
there was a longer time given to them in which to repay P 
— 1 should think they probably would, but your security in 
the meantime might have been deteriorating, 

27. Q. Yes, Government has got to risk a little P — ^And 
asain in some places wells cost a great deal of money, and 
of course the more you could spread it out, the more likely 
people are to borrow. 

28. Q. Do you think then that a little more elasticity in 
that respect might be helpful? — ^Yes, I think it very likely 
would. 

29. Q. Ton say, replying to question 6 (c[)—“ Total re- 
mission in case of failure to obtain water would lead to great 
abuses and is to be deprecated except in very exceptional 
oases." What are the great abuses you refer to ? — It 
is exceedingly difficult to say whether you will get water or 
not. If they knew there,was a chance of getting it remit- 
ted, they might borrow a large sum for building wells 
with the full intention of spending about a quarter of it on 
the pretence of building the well and pocketing the rest. 

30. Q. Do yon think they really would do that P —Yes. 

31. Q. (Mr. Muir‘Machenzie.)—Yoa could get over 
that by making the advance in instalments ; could you not P 
—Yes, to a certain extent, hut it is very difficult very often 
to say how much a^man has spent ; and, as far as I can see, it 
is impossible to estimate in some oases deflnitely what a well 
is likely to cost unless you know exactly the substrata and 
the depth you will have to rink. 

32. Q. (The President,) — TTould you advocate having 
boring apparatus at the head-quarters of each district to be 
lent out when required?— You would also hare to have a 
tiraihed stafi to work this boring apparatus. 


33. Q. There is a man how attached to thb Agricultural 
Department for this purpose. Would it bo a' better thing 
to nave several men attached to the department, say, one in 
each district P — I think, if yon had one man in each district, 
probably he would be idle a good part of his time. 

34. Q. On the other hand, if the thing was really being 

seriously taken up, one man for the whole of the United 
Provinces would not he enough P — No. ' 

35. Q. (Mr. iZoher^x.)— Have yon made use of him p 
— ^Yes. I had charge of some Court of Wards' villages in 
Mnttra, and I had up the departmental tube sinker and I 
tested for the mofa and I found out the exact depth, 
and the wells in that place had to go down to 82 feet. It 
was all sand down to 82 feet. 

36. Q. (Mr. MuivMaehenzie^-—kad. you built wells 
at that depth P — Yes, a well was built. It was completed 
just before I left Aligarh or just after ; I forget which, 

37. Q. (The President^ — It wonld cost a lot of money? 
— Yes. It wonld cost Bs. 800 at least. 

38. Q. (Mr. Muir-Machenzie.) — Will it bo worth the 
money when yon have got it P — Of course there is a limit 
when it becomos too expensive. 

39. Q. (The President) — I suppose the water would 
rise in it P — ^There are probably 40 feet of water in that well. 

40. Q. Yon wonld not have to bale it np from 82 feet? 
— 'Ho ; the water rises up. Yon often have to take a well so 
low, not on account of the water level being too low, bnt on 
account of getting no foundation. 

' 41. Q. Then, ns regards questions 23 to 33, 1 wonld like 
to ask yon ; do you think it wonld be a good thing' for the 
country if the Canal Department at slack seasons were to 
fillnpy72ils and tanksj — Yes, but it depends on the locality. 
In some places the water level is high and the country is 
water-logged, and there it wonld he a bad thing ; bnt there 
is a part of Aligarh distridt in the south where the 'water 
level has been sinking continually for years and where many 
masonry wells have become absolutely useless, and there it 
would be a good thing. 

42. Q. (Sir Thomas What was that sup- 

posed to be dne to P — I think it is due to the drainage. 

43. Q. (ZKe PmWen#.)— To over-drainage P— Yes. 

44. Q. In yonr answer you suggest that Bull’s dredger 
would be a good thing to have in each Tahsil P — ^Yes. 

46. Q. Is Bull’s dredger used much in sinking wells P 
— ^Tbe Hathros Idnnioipality sometime ago sank a well in 
the Town Hall compound, and one of the hanias in charge 
of it borrowed a Bull’s dr^ger for the purpose from Aligarh. 
Iffiey excavate the sand much quicker ; the native/ dam is 
a very haehcha arrangement. 

(Sir Thomas Sigham.) — It depends on the depth. I 
think that the Jham is better for a certain depth. 

46. Q. (The President) — In reply to jjuestion 41 yon 
discuss the taking a'way of canal imgation from people 
who have already had it, and you say "of course the 
owners 'would have to he compensated for the withdrawal of 
canal irrigation, and this should be done on a liberal scale." 
Do yon contemplate under certain circumstances that it 
would be expedient to take away irrigation from people who 
have once had it P — I think I have said somewhere that 
until you know the relative position of the mota yon can- 
not soy wbot effect the taking away of canai irrigation 
wonld have on tbe practicability of wells ; and if you had a 
regular survey made, you migiht be able to say for certain 
that the water level in certidn tracts might enable wells to 
be conveniently sunk and deeply. In that case it seems to 
me such' a waste of canal water to use it where you could 
get a sufficient supply from.wells. 

47. Q. 'We have a problem now before us in certain 
parts of the Punjab where there was fully developed well 
irrigation which 'was superseded by canal irrigation which 
has been going on for 60 or 60 years P — ^I should think, 
even if yon had to pay down a good sum in cash compensa- 
tion, it wonld be a good thing for the country probably to 
take it away. 

48. Q. (Afr. Of course that would 

he a matter as to what compensation you could ^ve. • Bnt 
you also have to see that the other country does not deteriorate 
seriously? — Yes. And yon ought to have these things 
surveyed beforehand to see what effect any ch^e '^’ ' 
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bring about. In Meerut ibe Settlement 0£Scer, Mr. Burkitti 
told me that a large number of hachoha wells bad become 
impossible in tracts where they bad been before possible, 
owing to the canal. 

49. Q. Were not these tracts saved by the oanal P— Yes. 
No doubt the people themselves find the canal inigation is 
cheaper than the well irrigation. Canal^ water is almost 
worth its weight in gold, and it seems a pity not to send it ' 
where it really is absolutely necessary. 

60. Q. {The Pmi<ic»#.)— "Would yon systematically 
restrict the irrigation of a district to 30 or 36 per cent., or 
some figure of that sort P— That is a very difiScnlt question. 
I was looking at the statistics of Ghazipnr for the last year's 
rahi when there was no hathia, no Christmas rain, and, 
in fact, no rain at all ; and I found that at least nine-tenths of 
the area in the places where irrigation was possible, except 
on the alluvial soil, was irrigated ; and I know if there had 
not been that irrig-ation, on the nnirrigated land there 
wonld have been practically no crop. 

61. Q. What is the irrigation done P^ Almost entirely 

from wells. ■ - 

62. Q. Of coarse that is very different from bringing in 
outside waterP— Yes. 

63. Q. In the Aligarh district there is a great deal of 
wsar and reA ?—Yes._ 

64. Q. Have yon ever seen cases where land has been 
reclaimed by drainage and brought back to cultivation P — 
Yes, Aligarh was my 'first district in India; I went there 
in 1886. I remember the camping'- ground at Ehair then. 
Most of it was usar with salt efflorescence, but when I went 
back five years ago I could hardly believe it was the same 

lace. All the salt efflorescence had gone and grass was 
pginning to grow on it. There was ^ a great difference in 
it. 

66. Q. {Sir Thomas PtyAam.)— Was it cnltivaied at 
all P —The onltivation was gradually spreading and one 
man applied to me for a lease of some of the land which 
before had been absolutely nnonltivable. 

66. Q. {The President.) — There used to bo a great 
deal of trouble in the old days, 26 years a^o, on the east 
Karon Nadi from water-logging and swampmg. Has that 
been improved P— Is that in the Aligarh district P 

67. Q. {The PresWeni.)— Both in Bulandshahr and 
Aligarh P— There was no complaint about -water-logging 
in Aligarh when 1 was there. 

68. Q. Yon have had a ^ good deal of experience in 
Aligarh of the relations existing between revenue and oanal 
officers P — ^Yes. 

69. Q. Do yon think the present system "works well P — I 
think so. I don’t think it oonld be bettered. 

GO. Q. I daresay yon know that in the sonth of India 
the whole charge oi the irrigation really rests with the 
revenne officers, and that the canal officer doc's the techni- 
cal part of supplying the . water in certain distribntaiy 
channels and so on. The whole of the minor distribution 
and arrangements as to where the water is to go rests with 
the Collector and his staff. Do yon think that an improve- 
ment P — ^The present system seems to work quite satisfac- 
torily, and I don’t know whether the other system would. 
Unless it is supposed there are any particnlar advantages 
to be gained, I would leave well alone. 

61. Q. In Ghazipnr the irrigation is by wells P-^ Almost 
entirely by wells. There is a certain amount of tank irri- 
gation too. 

62. Q. Does Qhazlpnr adjoin Nopal P— No. 

63. Q. (Mir. Solerfs.y—A projoos of what yon wore 
saying about the system' of revenne collections for the canal 
irrigation, I have noticed occasionally in cases which come 
up to the Board, a great discrepancy between the canaL 
jamalandi and \\\\tLgeJamahandi. Do disputes arise as to 
the rates dno and is there any difficulty about that, or are 
these only exceptional oases P — I don’t think there onght to 
be disputes, because when the canal amins go to measure 
the irrigated area, the y:af(carts arc supposra to go with 
them, and the yiatieaH signs the canal amin’s meosnrement, 
so that if there is anything -wrong, they are supposed to 
reconcile them on the spot. 

64. Q. Wonld the cases be rare then; do yon. think? — 
They are exceptional ; they are due to distnrbing influences. 


66. Q. {Mr. Bajaratna Mudaliar)-~QovM. not the 
measurement and assessment be left to the patmri who 
has to go over the fields in preparing his statistics P 

(J^. - JPoJerfs.)— But here tho canal authorities are 
furnished with the patwaris’ papers and they have to go oh . 
that. ■ ' 

66. Q. {The Presideni.)~'Do yon find ' complaints 
made against Oanal Deputy Ma^strates as being one-sided 
in their judgments ?— No. I think my experience is that 
Oanal Deputy Magistrates are generally extremely lenient. 

67. Q. {Sir Thomas Siffham.) — With reference to 
your reply to question 4 that " land irrigated 'from works 
constructed by private capital is exempt from enhancement 
of assessment during the currency of the settlement next 
following the one. in which" the improvement was made.” 
Do yon inean to say exempt from all enhancement atall ?— 
It is supposed to be exempt from enhancement for the in- 
creased rental dne to the irrigation improvements. 

; fl8._ Q. With regard to yonr remark that a total remis- 
sion in case of failure to obtain water onght not to be re- 
commended, do yon think there is the same objection to a 
partial remission P — It is so diffionlt to say when a man 
has taken a loan whether he has actually spent the money 
for^ the object he has taken it for, or whether his objeot in 
taking the loan was to save a part of it and to get the whole 
loan remitted. 

69. Q. Is it possible to make tho advances by instal- 
ments P— -Yes, that is what is generally done. 

70. Q. That is to say, yon give a man one-third of what 
he asks for?— What I generally do is to decide first how 
mnoh is to be advanced, and then I' give him probably one- 
half of that, and when it is reported that he has done work 
to that value, then I ndvance'him the rest. 

71. Q. Is not that seenrity against their taking more 
than they want for tho work P — ^It would be if yon could 
be certain how much money had been aotnally spent, but 
yon have to rely on the repo'rt of yonr subordinate, who is 
not a trained man. 

72. Q. Do yon find that when wells are made that 
assistance is given In the village P— Yes, if a tenant makes 
a well, the other tenonts will generally help him ' with 
labonr and so on. 

73. Q. That is one reason why wells shonld- always be 
made by tho people P— Yes; and not only that, bnt they . 
do it very mnoh cheaper than we can. 

74. Q. You talk about dredging the jhils P— Yes. I 

mean digging out the earth that gets deposited in them. 

76. Q. That would be a very costly business ?— Yes. 

76. Q. As regards tbe question of withdrawing canal 
irrigation from villages in which this is desirable, you 
suggest, that it wonln be well to pay compensation in such 
oases? — Yes. 

77- Q. Bnt wonld any compensation be accepiablo to • 
the people themselves? Wonld they be willing to give 
up their canal irrigation ?— I think whenever anything is 
done compulsorily it is unpopular. If yon take up land for 
a railway, there is always somebody who complains that he 
has not received his fnll compensation whether he has or 
not. . ^ 

78. Q. Do they ever give up their canal irrigation in 
villages and take to wolls'P— I don't think it has ever been 
tried. I think there is an order of the Board saying that 
canal irrigation will not be withdrawn arbitrarily. 

79. Q. Do yon think canal irrigation could be restricted 
by increasing the rates in such tracts P—I think that is 
probably the most practicable method of doing it, because 
then tbe people who could use wells would do so, and ’ tbe 
people who oonld not use wells, would go on using canal 
water. ' 

80. Q. They wonld have to make new wells P — It would ■ 
depend on how long the canal had been working there. In - 
some places there are old masonry wells which are still 
exisUng, bnt where hachoha wells were made before the 
canal was made, of course these have all long since fallen 
in. 

81. Q. "Wonld they make Jeaeheha wells again or pahka ■ 
ones P — That wonld probably depend on whether the water 
level bad been seriously raised by the canal or not. 
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lOG. Q. now wns Hint dooisinn nirived nt ; on Iho custom 
o£ the country P— "No. It wns n cnao in which n znmindnr 
had applied for onhnneemout of rent from n Inrf^c number 
of tenants in hie yillnj^c and they hnd nil n^roed to refer 
the dispute to arbitmtioiit and the arbitrator enme to 
this decision • 

107. Q. You don't think there is any definite ouslom 
in regard to snob matters P — No. I don't think there is. 

108. Q. Can j’on make nny snggcBlion for keeping thoso 
works in n more olTieicnt condition P— Without some form 
of compulsion, nnd unless yon enn invest some one with 
legal authority to do n work nnd ohnigo part of the cost to 
the othev people, I don't think nnything can ho done. 
It seems to mo also that the ordinnty natives of the 
district don’t seem to understand how to make overflow 
weirs. I believe, if they were shown one or two over 
flow weirs, it is quite possible some of them might come 
forward and follow the example. 

109. Q. Have yon any river channels in Glinzipur P — 
No. 

110 . Q. In order to fill up the tanks yon have not what 
they call /lafflf in Dongal P— I don't tliink so. There arc 
no embankments thrown across river channels if that is 
what is meant. 

111. Q. Yon don’t lead oiT the water by small chonncls 
from the streams P—No. Tlio lift is too great to make 
it worthwhile. Of course they lift water ont of tanks. 

112. Q. {Mr. UoJer/*.)— In Ghazimir yon have only one 
or two streams that could possibly bo bunded P — Yes. 

113. Q. (df)'. Muir-Mael'ettsie.)—'£o gn back to the 
wells, when a tenant makes n well, of oonrsc the landlord gets 
no enhancement of rentP— Ho is supposed not to. 

114. Q. Do yon think ho actually does P—1 don’t know. 
1 have not come across coses of that sort. I should cer- 
tainly knock off part of the enhancement if n case came 
before me, if a tenant had olleoted an improvement hirasetf. 

■ 115. Q. Do you think ho gets it by ngrecmoiit ?— It is 
very difficult to say. 

lie. Q. Hnd yon made any land revonne scUlcroents P 
—Yea. 

117. Q- You did not allow for nny onhaiicomeiit of rent 
on account of wells, I presume P — The way I did it in Luck- 
now was to take the total assets os they appeared to be, and 
then to say there arc so many now .wells, for which 1 give 
a lump reduction on the ossets. 

118. Q. 'Whether the well was made by the tenant or the 
landlord P — The object was to keep tbo enhancement down 
as low as possihle, so 1 did not make nny particular in- 
quiries as to whether a well was made by the tenant or 
landlord. 

113. Q. If yon had not been wishing to keep down the 
enhancement, you would have ■ had to make some distinc- 
tion P — I am not quite certain what the Board's circedar 
says, or whether it' distinguishes' between the tenants' and 
the landTurds' wells. If you are assessing on recorded 
assets the tenant has probably already got his reduction, 
because his rent has not been raised: If His rent has not 
been raised, he has already got the full benefit of it and 
therefore you don’t allow anything oii the revenue. 

120. Q. Does the circular distinguish P — Yes, it does. 

121. Q. Therefore when a tenant makes a well at the 
next settlement. Government will get no increase of revenue 
on account of that well P — None unless the recorded rent 
has risen in the meanwhile. 

122. Q. And any rise in his. rent ought not, if the law 
has been observed, to be due te the wells P— No, it ought 
not to. ' 

123. Q. On the other hand, if a landlord makes a weD, 
Government will get an increase of revenue at the next 
revMon of settlement P — Yes. 

124. Q. If the tenant makes a well. Government gets no 
enhancement if the rent has not been raised. If, on the 
other hand, the landlord makes a well. Government docs get 
an enhancement P 

(Mr. JSoberfs.)— Under the Act the rent of an occu- 
pancy tenant cannot be enhanced on the ground of any 
improvement effected by the tenant himself. 


125. Q, (jlfr, Miiir’Maetenzic ^ — Referring to the pre- 
vious question of oxleiiding wolla in Glinzipur, you do not 
think many more nro wanted. Wlmt about Uio oilier 
districts P Can wells bo largely extended, for instance, in 
Aligarli and Lucknow P Do you think many moro wells 
could bo iimdc with advantage in llioic distriets ?— 1 knew 
nothing obont wells when I wns in.Lnclinnw, so 1 can ray 
nothing about tlio Lnoknow district, nnd in the Aligarh 
distriot l.-tliink Ihoro probably is a considerable rcopo for 
increased well sinking, but Iborcis this danger to be fcarel 
that if, von mcrosso the drain on the siibiioil water-supply, 
it is quite possible it may fail. 

120. Q. Have yon ever formed any ideas os to Low 
oloso yon oau mnko wells together in nny part witiiout 
trenching largely on the subsoil water-supply P— If you 
put Olio well down here and nnoUier well down, ray 'ten 
yards off, i doiik believe that it will affect the head of 
water to any considorabio extent; nt least not the permanent 
anpply ; but in n large tract of country, if yon were to put 
down n.Inrgo nnniber of wells and work tliom altogether, 
then there is no doubt, I think, that the water level would 
fall. 

127. Q,. Yon have not come to any idea on to fhe limit 
on to whether yon could work one well in 10 or20 acres ?— 
That wnnid chiofiy depend on the depth of the water level' 
above whnt tliey call the tnola. TYorking a well depresses 
temporarily the water level in tlio well. ‘I'bis depression of 
tbo water level is necessary to give the bond ncecssaiy to 
drive the water through the aubsoil into tlic well and may 
be styled depression head. It the normal depth of water in 
tlic wells of a tract was very considerable, say thirty feet, it 
is probable that any nnmbcr of wells could be worked in 
that area without reducing the normal water level to a point 
at which the necessary depression head wonid not be available. 
If, however, the mola in n tract of country is submerged 
to a depth that leaves only n small inaTgin h^ond the 
ncoo.ssary depression head, n large increase in the nnmher 
of woils would probably ho usotess, because the fail in tlic 
normal water level of the tract wonid reduce the depth of 
water in tbo wells to. something less tiian the depression 
head ncccssuiy to give the wells their proper supply, 

128. Q. It is n very diflicnlt thing to fix the limits; it 
depends on tlio particular circnmstnnccs of each Imct P— 
Yes, but ono or two wells close to each otiicr, I don't believe 
do interfere. I bnvo seen wells working very close to caoli 
other. 

129. Q. Whnt average do yon say wells irrigate in Ghn- 
zipnr ; 11 acres ? —I have just worked it out. It is, on an 
average, about II acres that a well will irrigate in n year. 

130. Q. Did you work that out from the statistics P— 
Yes. 

131. Q. Do'you think they can bo relied onp — Yo.<, 

fairly so, . 

132. Q. Hare you such a constant oheok npon the pat- 
learis that you oan roly on them. I ask you this because 
in my own province, Bombay, this is veiy badly done P— 
llie patwarVs hhasm is checked by several offioinls. Every 
well that is irrigating is 8up;)0Bcd to be marked io a certain 
column and these are totalled up. 

133. Q. Do yon really think the cheek is well carried 
ont ?— I think it is fairly well earned ont. 

134. Q. (ilfr. fPoSerfa.)— 'Wbon were the papers Inst 
revised in GhazipurP-In 1882. In 1882-83 a regular 
settlement survey was made in Ghnzipnr, and everything 
wns done under the supervision of the Settlouiont Officer. 
Binoe 1882 the Ghnzipnr papers are as correct as they 
can be.' 

135. Q. (ilfi-.-21f«ir-llfacjfce»*ie,)— Yon suggested that, 
if necessary, a survey of the motd of all the wells should 
be made. Would that not be nn operation that would 
take up an immense amount of time and expense P— It^nis 
to me that it is really not a very difficult thing. ^ I don t 
see why the kanungos should not be trained to do it. 

186. Q. Trained to use the boring machines P— No.- In 
a large proportion of cases the position of the mota is 
accurately known ; there are only a certain proponiou of 
doubtful oases which you would have to Ust. 

137. Q. Your pointis,theitf»Knposoonld dotbe swey 
and do it fairly wellP-Yes. There would be a Mrtem 
pumber of doubtful cases which would require to be testefl. 
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-iSS. Q. ifow ioilg do yon think it wonld take to get a 
thorongh anrvey of Aligarh P — The first thing ab- 
solntely necessary is ti> ascertain the technical terms in nse 
in the difierent places. 'When I left Aligarh and irent 
dovrn to Ghazipnr I found that the technical terms used 
in Aligarh were peifect Greek to the people in Ghasipur. 
I had to make inquiries and found out what the tei-ms 
were that they need. 

139. Q. How long do yon think it wonld take?— A very 

considerable cortion of the surrey of the mota can be 
made by ascertaining and recording the knowledge possessed 
by the cultivators, and this should not be a long or costly 
operation. Even where the result of this inquiry proved 
that a mota was not known to exist the knowledge wonld be 
valuable. The first step wonld be to ascertain tbe vernacular 
technical terms in nse in each district. The second is to 
train the kanungos as to the conditions of the subsoil 
required for wells to be successful. The third Is to train 
tlie pafwaris through tbe kanungos. . The fourth is for the 
faUearh to ascertain, by. local inquiry and plumbing exis't* 
ing wells, where and at what depths the mota exists. The 
results thus obtained wonld be t«ted by the kanungos and 
by a few penpatetic insipectors appoints for this purpose by 
tbe Land Records Department. - From this preliminary 
investigation the country cun be divided into tracts (a) where 
the mota is known to exist and where there can' be very 
little donbt as to the praoticabilitj’ of wells or their cost, 
(5) where the mota is known not to exist at least .down to 
particular depths which wonld fix the minimum cost of a 
well, the maximum being nncertaio, the practicability of 
wells being very doubtful. In my opinion this much conld 
be done for the whole province in about three} ears. When 
this bad been completed, 1 wonld begin tube well experi- 
ments and take up by degrees the whole of tract (6) except 
in the following cases: where tbe minimum cost is 

known to be too great for well sinMng to be financially 
remunerative ; (ii) where the water level is suMciently high 
to enable percolation wells to be successfully worked} 
(iii) where irrigation is already sufficient or impossible 
orving to the nature of the soil or unnecessary. Until the 
area to be tested is ascertained, it is impossible to say what 
these experiments would cost or how long they would take. 

140. Q. Putting aside famine years, you say Collectors 
do find some difficulty in getting rid of takaoi?— Yes, in 
a great many places the people won’t apply for it. 

141. Q. Supposing you found some district undoubtedly 
capable of a large extension of well irrigation, that is to 
say, the soil suitable and the mota and other conditions 
favourable, do you think that if tbe Collector or District 
Officers pushed the matter they conld get rid of large sums 
of money ? — Yes, advances would be largely taken. - 

142. Q. Do yon think then that one cnn go so far as to 
say that to a certain extent it is due to want of push that 
advances are as small as they are in ordinary years ? — At 
present you arc given takavi absolutely blindly. 

143. Q. Do you think it is owing to that, or do you 
think that the number of officers who really care about 'the 
subject is not very large? — would ask you to look at 

.it from my point of view. I could distribute a large 
amount of takavi if I set myself about it, but 1 don't know 
how much Government money I am wasting or how 
much of it will be utilized. My staS is very bad and 
inefficient, and I feel at present that I woidd be doing as 
much harm as good in distributing a lot of takavi. 

144. Q. Do yon think that is what deters a lot of officers ? 
— think so. 

143. Q. You cannot ascertain whether the money is 
properly spent ?— Yes. 1 would like to mention one other 
matter, if I may. If there is any talk of the Earamnassa 
Carukl, I believe there is a portion of Ghazipnr in which 
it would do some good. 

146. Q. (27(6 JPresident.) — ^Docs Ghazipnr cross the 
Ganges ? — Yes, 

147. Q. {Mr. Sajaratna Mudaliar.)—Aa regards the 
accuracy of these statistics, I find that in Saharanpur the 
number of wells in 1899-1900 was about 7,600 ; in 1900-01 
the number was 6,800 — a difiTcrence of 600; but the 
area irrigated has fallen from 72,787 acres to 16,627. Can 
yon explain how it comes about that there is this large drop 
while the number of wells only decreased by 800 ? — o ; I 
don’t know bow that can be explained. 

148. Q. The same thing oeents in other districts, so that 
I am inclined to donbt whether these statistics are coire^ 

Tol.IV. 


149. Q. IVbai is the average area irrigated by earthen 

wells as compared with that seiwed by masonry wells? — It 
depends ; there are two kinds of earthen wells, spring wells 
and percolation wells ; percolation will irrigate only a small 
area, and they are worked by counterpoised levers or 
'•dheaklis:' ... 

150. Q. In a very dr; year what would be the average 
area irrigated by each well P — In Ghazipnr last year we had 
a very dry year, aud 11 acres was the area irrigated by each 
well. There are not many wells in Ghazipnr which run 
more than one mot ; some of the wells are lever wells. ' 

151. Q. How many waterings are given to each field?— • 
Last year in Ghazipur they certainly had to irrigate' before 
they sowed, and they most have irrigated twice afterwards. 

152. Q. As regards repairs of irrigation works, yon said 
there was no particular custom as to keeping them in order, 
bnt wonld it not happen that at the revision of settlement 
the Settlement Officer wonld have to rednee rents if works 
are in bad order?— Ghazipnr has a permanent settlement. 

153. ^ Q. Rut where there is a revision of settlement P— Of 
course in a district which was temporarily settled the tenants 
might apply for a rednotion of revenue on the ground that 
their irrigation works were not in proper order. 

154. Q. And tbe Settlement Officer has power to grant 
an abatement of rent ?' — Yes, generaUy. 

155. Q. So that wonld afibrd the landlord a strong 
stimnlns to keep tbe work in order ? — ^Yes. 

156. Q. As a matter of fact, are there any cases in which 
such reductions have been granted? — ^I have not come across 
any. 

157. Q. As regards your objection to remission in cases 
of failnre of wells, your chief difficnlty is in making a 
correct estimate of the amount spent? — Yes, whether a 
man is honest or not. 

158. Q. Could not a tahsildai be entmsted to make n 
proper valnation ? — I think it is exceedingly difficult to 
estimate the amount spent on wells ; in the first place, a 
considerable portion is under water and the bottom of the 
well may have been choked np with sand ; yon may be 
wrong as regards the depth of the well ; then some masonry 
is first class and some second class. Tahsildan and even 
Collectors do not know tbe rates and find great difficnlty in 
saying what is the cost. 

159. Q. Conld not tbe Public Works officers be asked to 
help in the matter? — They have a very fair amount of work 
to do already. 

160. Q. But theso cases Wonld be rare ? — ^Yes, perhaps. 

16L Q. This point has been very strongly insisted npun 
in other provinces ?— If yon make a trial boring with a tube 
well, yon onn make certain at what depth water will be met 
and tbe cost, etc. 

162. Q. Rut if yon bad, say a hundred applications, that 
wonld be very difficult? — It would be cheaper to spend more 
money in getting apparatus and making certain of tbe 
substrata than to spend, say, Rs. 500 on each well which 
may be absolutely wasted. 

163. Q. In giving advances do yon think it is absolutely 
necessary to find out the cost of the well ? — I think so, 
because a man may know the cost will be Rs. 200 and think 
this will be a good chance of getting Rs. 400. 

164. Q. You don’t lose by giving the Rs. 400 so long as 
the security is good ; what is tbe necessity for these inquisi- 
torial inquiries ; the idea is to encourage the construction of 
wells. As a matter of fact, do the people ever apply for 
larger sums than are necessary ; are they not afraid of being 
indebted to the siVcar?— I Um afraid 1 have not sufficient 
touch with the people to be able to say. 

163. Q. Do yon ex'perience any difficulty in recovering 
loans? — There is sometimes very considerable difficulty. 

166. Q. Due to what? — I think it is due to proper 
considetation not having been given at tbe - time the loans 
were advanced. 

167. Q. (Mr. JfKir-JfacAeniiV.)— Still if nil is recovered? 
— ^Tlis year I have sent up two or perhaps more proposals to 
sell up hypothecated land for famine advances. Compa- 
ratively small amounts have been written off as irrecover- 
able. 

168. Q- {Sfr. Bajaratna Mudaliar .) — Is the loan a first 
charge upon tbe land, or does tbe landlord'* rent tat- - 

■ \Si2 . 


Mr. JS. .4. 
Molong. 
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pt'Gccdciico ovrr il F — 1 lliinlc it is n first cliiirgc rxccpl on 
the uclual prudtivc of pnrlicuUr fields. 

1 C9. Q> In tlic dohl duo to iuoiie 3 '*)endoi'i> rccop)!r,ed F— 
If tlio inonci'-londer hoB n inoit(;n(;c Avhicii ia prior to the 
iakavi lonii, of course llio iiioni‘}*icridcr'K lonii tnlfw jirecc* 
deuce. 

170. Q" Prcccdoiiec over the Goveriinirnt lonii F—Ym. 

171i Q- Do you not tnhe oiiciinilmncc r<‘rlifieiileii Icfuro 
^mutinf; loniisF'— Yes, it in enpiHi.sed to be dour. 

172. Q. If land is previously encumbered do you lefuKe 
lonnsF— Yes, unless it is only encumbered to n very Miinll 
extent. 

173. Q. Oii lmids irri};nted by welts nrc there differentinl 
rntcB of rent with rcfciciicc to the crops miscd F— Kot in 
Glmzipur district; in some Couii of tVnrds* cstnteii nii 
extra charge is laid on Btignrc.'iiic. 

17*1. Q- Not on other crops F— No. 

175. Q. (21/ir. Jiolo'Is.) — As regnrds faknri, ndv.surcs 
ore given for pakka wells? — Yes. 

176. Q. Arc advances made to tcminte or IniidlordiiF — 
Gcnurallv to landlords, but sometimes to tciiniits uho cm 
give landed security. 

177. Q. It is gcutnilly madeto landluidsF — Yes. 


178. As n matter of fiict, have iheexisliirg sitUs Imti 
built by irimnts or landlord* F—I have rorne aciOfs .n're.il 
number built by teimnls ; I thinh lenirtits rinl; imU* a« 
riiimy n« ]itiidli>rd*< 

17ft. Q. iJividhig r.smindius^ into ciiltivstii'g ond non* 
eultivaliiig, U'bicli is it that bnild WrIJs F— Cfilttv.Hting. 

160. Q. The larger Isndloid* wbo Hvr on rents dun't 
bnild welts F— No; wells nre built by tenants nod colli, 
vikting landlords. 

181. (J. And tidvances are ino»tIy made to non^ultivating 
landlords F—'Ycn. 

162. Q. Wlinl Bcc'irity ran h leiiant give for a well cost- 
ing It*. HjlO to Ilii. •loo?— In <>bazi]nr ti.ey .can give fisnl 
rate lioldings ; other truants have no security iiiilrs* they 
bnvc n share in rnme proprietary rights or indn.s tiicy can 
g»-t somelssily to stniid for them. 

183. Q. Oeciij'aney tennnU' rights nio not traii*rrrab!c? 
—No. 

16-1. Q. A simple oeeupaiiey ten,ant on his holding im» 
practically no lecurity to oitcr for a largo lorn ?— Nu. 

165. f2- io Hint not a great diniciilly in the way of n 
propo-nl to iiien-iise talari for hnildiiig wells? — Vc», uiiIm* 
yoR tnahe occupancy tiuldings s.ilesble. 


Mn. S. 11. UoitM, C.I.B.* 

{Allahalad, Slth Koeemltr 1902.) 


1. Q, (Tilt JPresideul .) — IVhal rosls linve ywi held in 
thiB Province, Mr. Butler P— I _ linvo settled tho Silnpur 
District and also the Khcri District. 1 was in charge of tho 
Hardoi Settlement for some inontlis. 1 Imre nut done any 
real inspection work in Iliirdoi. Sitapnr and Kheri are the 
two dietricls through whicii tho old Saidsh project went 
first, 

2. Q. You nre, I suppose, pretty familisr with nil the 
arguincuts pro and con of tho Sardnh Canal F— Yes, I am. 

3. Q. "What is your opinion P—1 think it would ruin 
Sitapnr. I understand they won't irrigate Kheri. Kbcri 
and Sitapnr are water-logged os it is. The spring 1ml is 
said to be rising and to have risen very largely since 1871. 
This is an engineering qaeslion Ihat I douT know anything 
about, but I do know tbat tbo wLolo of tbc Gumti Icrai 
bas gone out of cultivation since tbo last settlement. 

4 . Q. IVlicn was that P — In 1896. 1871 was tbc year of 
tbe great Gnmli floods: people say tbat tbo bed Is silting 
up. It is absolutely essential according to ilio ciiginccre, 1 
believe tbat, if yon run a canal tbrongli Sitapnr, you should 
drain off tbe existingy^r/s, which are innumernolo in tbo 
middle of the district, into tbe Gumti. Mr. King and 
Colonel Corbet doubted whether tbo GumtL would take so 
much water. I am certain it would not ; tho drainage is 
inadequate as it is at limes of heavy rainfall. In 1871 tho 
floods washed away parts of Azamgarb and did a lot of 
damage. In 1894 the floods came above the floor level of 
tbe Chatter Manzil. lYhether these floods have silted up 
the bed, or whether tbe silting up bas been a slow process, I 
don't know. 

5. Q. It bas not been made the subject of soientiflo in- 
vestigation ? — ^No. 


9. Q. Would ibire beany d.-itiger if a liigb level cmal 
was taken through tbe district P — iVs. 

10 . Q. Evrii if water wasp.i'red threugb without giving 
iirigatioriF — 1 think it would be n very d.ingcroiis pri'crcd- 
«ng. You would have to take it right r.cro** the rmtnml 
line of dtainsgc, 

11. Q. A propos.-il has been msdeofm.’iking'aTejy amrli 
reduced Sardnh Canal to cress (he country there 'and of 
giving irrigation to Uardid nl the end of the A’iurjf ?— It 
would not lourli Sitarmr. I rould not give an oninicii 
abont Baidoi, except lliiil the drainage is very complicated 
there already ; it would be necessary to have a very caieful 
aurv'cy. 

12. Q, Arc tbcee distircls thoroughly well irrigated ? — 
Yes. In the eoutli of Oudb, ns you know, wells arc very 
numcrons. In the four eoutb-castern districts of Pnrtab- 
g^rli, Snliunpur, Fyzab.id, and Rao Bareli 42,919 pakka 
wells have Lecn inadc since the last settlement, 9,009 in 
Fotabgarb, 7,461 in Snltanpur, 15,000 in Pyrnbad, and 
li;35U in Rac Bareli ; in fact, tlicie !s a pakka well for 
every SO acres of cultivation. In Unao, Lneknow, and Ban 
Panki, the three central districts, 18,717 masomy wells 
have been made since the last settlement. 

13. Q. (ilTr. i7o5er/s.)— Tliat is tbe settlement of ISGU ? 
— ^Yes, tbo fust regular settlement since tbe annexation. 
There is about one well for every 60 seres of cultivation 
in these central districts. In the four districts of Hardoi, 
Sitapnr, Kheri, and Bahnioh 7,471 wells have been made 
since the last settlement, and there is one well for 225 acres 
of cultivation. I think theso figures show that tiio com- 
plaints that landlords don't allow their tenants to make 
wells are nnreasonabie. 


6 . JEtobertt .) — There was a special enquiry in 
1894. Mr. Passanah, an engineer, was put on to go about 
the country and see what could be done, I never saw tbo 
resnlt?— People say tbe river has been bridged in so many 
places that the floods have been checked, and the beil 
thereby raised. 

7. Q. (Tho President.)— Is it possible tbat the Sardah 
water is getling into it P — ^Tbe Gumti rises in swamps not 
far from the Sardah and possibly the Sardah water is get- 
ting into it. (Courersation over map.) Tbe Sardah has 
completely changed its course. The small stream (the 
Dahawar) formerly connecting the Sardah and Gogra has 
now become the main stream. 

8 . Q. When 3 'ou say that introducing irrigation into 
Sitapnr. wonld ruin the country, do you mean that it would 
inciease the "U'ater-logging that already exists P— Yes. 


14. Q. (ilfr. ilf«ir-jl/<icl'e»rie.)— How 'msny.welU have 
been made by tenants ?— I bave sepamic fignres only for 
Partabgarb ; ont of 9,099 wcils^ 5,056 were mads by 
tenants, and Partabgarb is a district in which llu-rc have 
always been, since tbe beginning of tbc Ondh controversies, 
tiic most iiumcrons complaints that tbe landlords don’t 
allow their tenants to make wells. These flgnres are taken 
from Mr. Sanders’ Settlement Report. Of course landlords, 
do sometimes object to wells being made, and I Iiavy 
myself investigated about 20 or 25 complaints by (enau^ 
most of these were by high caste ‘onan*- j, 
arrears of wnt ; in one or two mota ii 

was behaviiig arbitrarily ; in one, f certain proportion ol 
cnlarly he said the tenant .. 

first step to getting a grove. *“*• 

by a enstom of tbe conntry well;^.g,i],}i^or could do the surrsj 
together. ■ Sleeman talks of th’ There wonld be a certsii 

-ich would require to be tested 


*^eU ^ Tbis trjdencc refers onlr to ttie coodilions of Oudb* This Is stated in tbe eridence^ bat 

f efccnUT ; ano^lbe limits on Us epplicetlon might be OTcrloobed* 



.SlII.KOTUl') Jii'lDiNCK. 


261 


<^o'attnout>l iimiHtg K-xjiiutr, Inil it is nlso cointiion nmuiig 
other cs«tcs. In Northern O.idti, wluio );ind is nbundnnt, 
ino't people who tiinhc n well nho gel n bit of Innd for n 
groro from the Inndlonl And Uie too me tnnrrird with 
regular ceiomony. In the sotilh-east nf Oudh the grove 
»re\ i* decreasing ; tlie pressnee of piipnlntion is preat, end 
tlic custom is, 1 itr.agiiie, hrothing down, liut Anybody who 
ean aifurd to liavo a grove and well will nmriy them. A 
man who digs a well cannot drinh any water from it 
nnlil it is mairied to A giore; and a iimn who plants a 
grove cA'inot lahe frnila from the giove niilil it is mnrricd 
to the well ; that prohibitiun only applies to the twrson who 
tiiales the well or grove, tiol to other i>eople. ^ Tiic Ggores 
show that in South Oudh the grove nn'A is deereasing, 
while the well area is ciicirmously increasing, which mcani 
that the cuotoin i» hreshingdown tin-re. 

15. (J. In the case , f w,-lls irnde for irrigation that is 
not iieei-rsaiyF— No ; hnt er«ry,n>e, who c.an, marries his 
well to a grove or a tnc. Tlirse figure* show that the 
tenants of Oodh are pretty well olf. 

111. (J. Were you in Oodh in ISt'd-t'i P- Yes, 1 was in 
cli'irfj.v */ t}{f Sif.^psr, aw? }htS3t 

17. (J. IVa* thcie much d’.*t»T*»r“-l>istrets w.^s gir.il In 
llarJoi, hut llnriU-i liad Icon hrohen by the wet years Iroin 
to I?'.'.! ; Sitapwr had sniTereJ, hut it is a rich di-trict; 
tl-.cn' are big landlurds and they helpei! Iheii tenantry 
tlirough. HarJt-x i» a poor di-tric; with n givat de.al of 
s.an<$y soil which suffeis men' than nnv a.dl m wet y.-ors : 
laft-j and noth arp drslnivcd entirely m very wet "years, 
lianlei has mueii sindy ttdl and it nl>o h.a> much which i* 
svatrrK'ggcJ, so that it svAs bix-Lrn brfote the famine and 
the famine came and Cnhlied it up. Tiic r»-tto:ncnt wldrh 
might cthcrwi*e have woihcd all right li.ad to be revised. 
Jfaidoi win aw.sss feel drought j i^itspar will not, n-.-r vltl 
Khcn. 

IB. <3. IVliAl are the chirf ettpsp— 7/tyr.s, t.ic!i, nrJ, 
and raea.iy. 

It’. Q, At'otiM thri not flo'.:ii‘)i in n dry yr.irP— 'Yes, if 
they get Water in g-«>.l lime, bat tliey .-ire vrr.v deliette .and 
in ihr/amiae yraribe rainfall w«s liot timely. 

1!U. <2 tVea’d Vltl s.ay that a distiiel svherc i-veiy 30 
arre* ran lie pn-teets'J hy a well ts protictrd fivtn f.aioitie? 
— 1 thinh it II piotcetcd as far a* people wbo hi\e lauds 
.. are eotuviurJ j jes, 1 think it is protrctcil. 

21. Q. We cannot of c. urse protect it from high pticjs? 

Kjae'.ly. 

22. Q. (.1/r. .VeirOfiielruJir.)— Then there I*- eiiiploy. 
mtnt for Lslounrs ?— Ill the fmir simthwh*’. diMtiets the 
jsjpulath-n ia vsry deme. In sitditiaiy ve.ars 1 shauld isy 
till- pttiple gfiirially rm|iloy u.ore lalonrcrs than nre nhi i* 
hilely iiece-sr.ry f,ir the work : there is a gcm-r.sl feeling nl 
kindness at lurvest lime. Ilut svhen prices ri.*e aud ilir 
pcO}dc are afraid of imreily, they arc natuially muic v.srs* 
ful ah.ut cmplcyini; labou'r. 


I think it would he necessary lb iio very careful before youjif,.. ]£^ 
did anything in that direction. Sutler^ 

2J». Q. (Mr. iiruiV-HfocI'eArie.) — The area under wells 

scorn* from the figures I hare to have gone up enonnously, 
wliertw* there has been a drop under tanks ? -In the famine 
year the people made tens of tliousand* of kachcha wclle in 
Ondh.* Giivernmcnt gave largo advance*. In Sitapur the 
famine year wm the heat they have had. The light loam was 
woiked very well ; they never had snob crops before ; land- 
lords and tenants rejoiced in high prices and paid oil their 
debts; there was n sinnllcr area cultivated, but the profits 
were simply enormous, 

3tX Q. (The President.)— ‘Huxtijhil irrigation is almost 
entirely nihl ?— Kiitlrdy. 

31. Q. lloes it give a Mcoad wAtcring, or do they trust 
to the Christmas tains?— They trust to the Christmas 
rains : there nrc not many jhllt which give a second 
watering. 

32. Q- Would it be an advantage, if by a canal or by the 
rntiis of heaven these /di7.r were filled at ChristmAS time ? — 

It would «'.ake ;)5,*n»ance doubly eum 

33. Q. 6np|iesing A c.iu:tl could be brought down into 
Hardiii, without doing iiijnrj', to Slrihjehanpur, would it be 
A-ei'plnblc to the jsiople, or would they think it n nuisance? 

— Th'iy would not line to ii.ay for it ; I think they would 
he aftutd of reh ; tenants .arc very miieh afraid of rch. 

3-J. Q. Is there mueh rcA in Oudh? — Xo ; south of the 
Sit-ipur l)i<triet Iheie is a good deal ; from there down to 
Itatn Bank! there is a little : large posar plains exist south 
Ilf Unao. Tiiere i» g-ncrally not very much re.i in Oudli, 
but the people are afraid nf it. 

35. Q. With your liruc experience of Oudh, can you 
augge't anvthing by which people might bo bettered in the 
way of woiks a* a proU-ctioii against l.ammc?—! don’t think 
anything Is required when yon can make kachcha wells all 
over the iibaecfor a few rupei-.'. In CJondA and Bahraicli 
water is 12 feet below the surface. I don’t believe in inter- 
fering between l.audlonis and tenants In Ondh. I don’t 
think Government conid du anything except give ndrances 
when they are wanted and that they do at present. The 
Court of Wards have stimulated well.*, and some of them are 
not very successful ; it depends on tlic individual managrr. 

3(5. Q. (.l/r. JfcJrrf^J— It depends entirely on him ?— 

In the Kapnrtluil.i citato in l<nhra{eh some inngniliccnt 
well* Wi-re made, bnl not uswl ; even in the famine year 
the |iriiple Would not use tlie-c wells until presure was 
brought to Ur.-ir on them ; then they nsed them a little. 

37. Q. (Sir 'J'hona* Jfipham .) — Whv was that? — ’They 
s.vd tbry did nut want irrigntion for their maize. 

S8. Q. (Mr. J!olierlt,)—la Sitopnr and Khrri a great 
quantity of the aieii is grain rented ?— Yes. 

33. Q. (irniii renting is usually su)iiK).'Cd to indicutc n 
low state of cultivation? — Yes, it docs. 


23. Q. (.Vr. /fotier//.)—Wsgei are paid ill kind, nut in 
cash. So the matter of higli jirices doc> not touch the 
bhouur, so long n* iLere i.i Work ?— In souic places Ibi-y 
conrcrl wage* into ca»li in a famine year. 

2"I. Q. (2‘/e PresjVf «/,)-• Do these Well* lun diy in a 
faijiiiie year ?— Notiody In Ijitnpur or Hhcri bns beard of it, 
and the L-ilokdara say il N niikiiuwn ; in fact, the n.-iter 
level has been ririn;:. Oudh is intersected by rivew with a 
peicniiinl supply, the siibieil is very light and landy, tin-rc 
must be an cnoaii'ins nmunni of pereoLilion. The. jk'hjiIc 
say tb.at wells will never rnti dry iinIrM the Ganges and the 
Gogra run dry. Oudh gcneially is fairly well jirateoted 
a;painat famine, I think ; in llardol there was a great dcM) 
of dietres) ; that is a sjK-cially prccariouK district. 

25. Q. (3fr. Malr^Maekenzie.) — Was 1S90-1000 it dry 
tear ?— Yes. 

20. Q. I find frum niy figures that the area iirigated 
from tanks and other sources was larger 0 good deal in IStiU- 
IPOO (hall in 1003-1301 in Oudh geneially ?— 1 think the 
f/ardof iigtfres are fcsir acevrafe itiait in (my part of GirdA. 


27. Q. (The President.)— Iv thcro anything you lliiiik 
could he done for Ifnrdoi ?— You bar a canal and you ean'l 
‘'Avu endless Wells ?— I think we luiclil do-n'good deni more 
' Mrells. 'Ilut yon cannut make wells in a great part of 
the nuintier «*-,'iver s.md.' 


rei irtignted list fallen Ulgham .) — Your cultivutcd nrei 
»T!i*Vi vcn,e-es, aud jhiU ; there are no n; 

*!.«•? 1 * of welUy made u few in the f,imiucy( 

on i know how that x would not like to ba: 


•10. Q How dees that nffcit irrigation? If a cannl were 
ir.ndc, wcnld the tenants be inducrd to work other lands or 
S|>cnd their money and labour in making their lands pro- 
dcctive?— Grain rent* »ro of conree a backward system; 
thru* IS no doubt that no tenants, or very few, will make 
a well under tb.e grain tent system. 

41. Q. What share decs the londlord take? — You may 
Rsy tiint il comes roughly from onc-thiid to two-fifths. 

42. Q. Oiic-lliird, to the laudlord ?— Yes, after making 
all deductions ; it is 'a very eoiuptk-.ilcd process ; 1 described 
it in my 8ctt1cuieiit Beiwrt. It varies from one end of 
tlic district to the other ; in the north of Khcri the landlord 
dues not got more than 2th or -^th. Where there is no 
demand lor the land the landlurd's share is bound to be low. 

43. Q. But Ibesu lenis could be converted to cash 
rents? — I am very much against any attempts to_ convert 

. from ginin to cash ; it has been tried several times in Oudh. 
Sir A. Li all was very strong on the subject, when 
the Oudh lieiit Law was under revision. I think there 
are very few peoiilo who could do it successfully. 1 have 
seen rents converted by a ziuiuus Dcx>uty Commissioner 
in Sitapur, and ihc results were uot successful ; tenants, who 
howkd fur cash reins in yc.ais when eiopi were good and 
jiriees going uji, bowled to be sent back to grain dinclly tbe 
famine came, and they were ufiaid licit bad times were 
coming. There is a big taluka in Bae Bareli, r hero in the 
famine of 1677-78 the talnkdar reconvei-ted from cash to 
grain at the riqnest of tbe tenants and has kept to grain 
ever since. It is u backward Bysi^tOi hut iti* woikiug iiteiz 


I 


148. 0 Tl,s , 1 . t don’t know cnongh about it, hut out. 

my- • *, 

iuellnia todonlt wLr eilrsn.— it vu nliuistcdtbatseb.oco to# #is Witt* were xsbCciumryKili’U Vii'-it 
Vol.IV, iTucteil from (ievcTumtut adnuect. 
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r. 44. Q. Tlio iondonoy in to Inorcnso U )0 cntli-rctik'd nrcn P 
-Yen. 

46. Q. (27/0 Fremhnt.) — A* rrgnrdo n vilIn(;o having 
ono well to !)0 noroM of oiiUivntioii, how tnnnr ncrco of iiri- 
gntion irould tliiit Imvo in ilio year P— It dopendo on tlm 
woll. In Snulliorn Ondh tlirro nro 4, 0, 8. 10, nnd 12 
biiokctfl Tvorlcinpr ; in Norlliorn Ondli yon linvn olmll ivollit 
in wliifli water in drawn by >non nnd not bnltook/'. Tlio 
natives say on tbo nverngo 10 noros ran bn irrigated liy n 
well. In rartabgorb In (he roar of selUement (hey had 
] 6,622 ynrH'o wcIIh nnd 14,670 /‘oo/zn/m, nnd ther irrignttd 
from wcIIh in tbo year 181,728 acres ; Ihal worlM out to 
6^ 001 * 68 ; a kac?icha well workn less (linn a y)oH*a well. 
That is notuni irrigation ; there would be an cnnal area pro* 
tected, because kharif would be on one aide oilho well and 
rali on the oilier ; (hat would work out to on lOJ acres per 
well. There would ho infinite variations aceording (o the 
size of the well, depth of the water, position of the well, 
length of tbo mu to (he fioid, subsoil nnd nature of tho 
crops. I think from 10 to 16 acres per poKo welt is 
protected. 

40. (J. What do yon mean by preleelioii of IhekArtW/*? 
— There is no prolcolion of tho khavif; Iho area under 
Har(f ono year is under rali the next. 

47. Q. (Mr. il/«iV.Voel*e«ciV.) In a ye.'ir of drought 
the would fail P— Yes, it might ; (hey could Irrigate 
If they wanted to. 

48. Q. Would they not work wells in the Mari/'?— To 
soino extoiit tlioy do whore they cri.w rico nnd rngnre.inc in 
soil which is not natnrnlly snited to rice and sugarcane. 

49. <2- (Sir T/ionittt Jligham.)— hi a break in the rains 
do they work their wells in tlio hharij P—Ycs, if there is 
any alarm ; wells never mn dry. 

60. Q. (2’/io President .) — Wonld yon say that tho beat 
ngricnltnial poliajr for Ondh in tiio future is to freely on* 
courage tbo. multiplication of pakka wells P — Certainly. 
But 1 don’t think you can nako wells witbont limit. Weil 
irrigation in Oudli is supposed to be of very little value 
witbont manure ; iliom is cemparatircly little tnanuro in 
tbo northorn districts in comparison with tbo soutbern ; in 
Soutborn Ondh they all feed their cattle ; there is more 
hnman exoromont and greater cconoii.j*. 

61. Q. Tho inference is tiiat tlicy must keep np a certain 
ntimbor of cattle ?— Yes, bnt in Sitnpnr and Notilicrn Ondh 
they draw water by hand. > 

62. Q. Wonld they irrigate as mncli as 6 acres to a well P 
—Yes, 6 (o 7^ acres or even more for any ono crop is a 
pretty goncml estimate, fdr. Hooper, wlio is a grcjit auth- 
ority, w’orked it out nnd it came to 7i acres. TIicso iignrrs nro 
taken from tho Scttlomcnt lloport for Bnsli. (Coiivct* 
sation on some diseropaiicios in tho figures of the Sutllomont 
lioports and the figures provided by the Land Records 
Bopartmont.) All (hose agricnltuml sintistios nro only 
approximate. Tlic Hardoi statistics aro very bad owing to 
tlie patnaris there being bad. 

63. Q. Do tho Ondh tenants readily take takavi nd* 
Vances P— They don’t like them mnoh ; they won’t toko 
them if they can got money elsewhere. 

64;. Q. Would they sooner pay a higliei* rate of interest P 
—I don’t think tiiey look at the interest or the commission 
which is taken by revenuo subordinates; they look at tbo 
repayment ; the ditiiouUy is that tho tenants must pay 
' upon a particular date ; the same difiicnlty exists in 
Europe. 

66. Q. (Sir Thomas Higham .) — The irrigated area in 
all these districts forms a vory small proportion of tho total 
oultivated arcs P — Yes, bnt then a ' great part of the 
tiorthern districts isferat — land where irrigation docs barm ; 
the people won’t iirigate in the whole of tbo north of 
Kheri, and in the whole of tho north-east of Sitapnr ; there 
is also'femt about Bahraioh and Gonda ; and in the terai 
wator is so near tho surface that the land is cold, and the 
rahi if irrigated would rust. ' 

66. Q. They don’t nso wells in these tracts P — Only on 
the higher' ground for garden onltivation ; Uie water is only. 
6 to 10 feet below the surface ; they lift it with gharrasKai 
levers. 

61. Q. Would there be any additional cultivation if yon 
made a canal P — The area which wonld benefit from a canal 
is the Mur tract -along tho Gumti ; that is undulating 
conrilry; the subsoil is'' white -river -sand. They luako 
little weUs and they lift out water in gharras ; they irrigate 
vory little, bnt jbey do irrigate ; -a canal wonld certainly 
do good there, if it conld be worked in snob uneven country. 

68. Q. 1 he spiing level would be near the surface Prr 
Ten to twenty feet, except on tbo Lucknow border. A 


oanal would only protect the arr.-i wbieli S« now more otIms 
proteeled by well* nn&jhils. 

69. Q. Tlisrc aro uo wido strctcbci of tinnltlraUd ' 
land P— Absolutely none. 

W. Q. Hardoi suffered very inueb from drought in 
1896-97 ; was tliat duo to Jhils not filling or was there 
shorln|;o of rainfall P-^Genernl shortness of rainfall and . 
l\*t<jhil$ did not fill A smaller area was sown, hreinse the' - 
jijnple wrre In a ba.l svay ; they had been exhanslcd by the 
wrt jrnrs that bad pree-doi ; 1890 in 1894 were yrnra of 
heavy rainfall whieli had lilt the district very bard. 

01. Q. Yon say, if you took n canal llimtigb Sitapnr, it 
wonld ruin it P— Yes, I think so. 

fi2. Q. Yon don’t think that nbeut Hardoi?— If you 
conld, lake a canal through Hardoi witlmnt water-logging 
(he centre of the district. It would do good. J am not 
onotigh of an Engineer to know if it is possible. Yon can 
drain Hanloi into the Ganges. 

C3. Q. The difference between Hardoi nnd Sitnpnr is that . 
one can [lo drained nnd not tho other P— Yes. 

64. Q, Yon wonld bavetodm{nexteri.sivelyin Hardoi?— 
Yrs, and tho drainage would have to begin in .Shalijahanpur. 

66 . (J. (Afr. jifiiir-ilfnekcnrie.l-yWonlduollbcdraioago 
lower tlie spring level P— I snpiKiso it would. 

60. Q. (Sir TAofka.* Iligham,)— Wonld nn inundation 
canal benefit Hardoi P— I don’t know enough about It ; I 
have never been in a mnal district. I don't know whether 
nn tnDridnIion canal would do good or harm. 

67. Q. Ti>o idea wonld bo to run one during tho lharif 
nnd fill the yAifx when there is a defieicnl rainfall?— In 
these places, if you havo a big ont, it seonrs nnd yon get a 
ravine, but that is nn engineering matter. If it could be 
done witbont wnter-logging the centre of the^distriet, 1 
think it would ho a very good thing for Hardoi, hat I am 
not competent to give a decided opinion. 

68 . Q* Tliey would not want a canal daring the rali ?— 

69. Q. Provided llxojlits wens filled npP— Tlicy could do 
ns it is in ordinary years and trust to the growth of wells. , 

70. Q. Beyond Hardoi is there any district in which a 
canal would iw Iscncfieial?— No, I think riol.^ Mr. Hooper 
says—" the only desire evinced by the people is that a canal 
should not he brought io. This feeling is strong and It . 
is shared by most people wlio arc acquainted with the . 
province.” 

71. Q. Yon havo never known any people express a desire 
for a ennni there? — I have heard individual tenants in dry ^ 
villages, where they can’t make wells, ask for canals, but the 
mass of tlie people in Silapur arid Kheri arc strorigly 
opposed to Ihoin. 'Jhey arc atraid of reh and water-logging. 

I was in those districts for seven years and ^ know them 
pretty well. Landlords arc opposed to them with very few 
cxccx>tii>ns, hceniisc they lionestiy hcliovo that they would bo 
dangerous, nnd of course thoy don’t want to havo canal 
subordinates coining in between tlioinselvcs and (ho iensniiy. 
The feeling on that point is very strong nnd always has 
bccn.in Oudh. Thoy say it would upset tho social OTstem ; - 
but tbo other feeling is also strong that a canal would pro- 
duce water-logging. 

72. Q. That feeling was very strong when the cansls 
wore first proposed in 1870 ?— Yes. . 

78. Q. Has it been modified at all ns the result of 
drought P-I am told that oue or two lalukdars aroyn 
favour of a oanal, bnt there is no doubt that the majority 
nro against it. 

74. Q. If a oanal , was made, would it be possible to 
obtain any tiling out of tho landlords in tbo form of an 
owner’s rate P — All things arc possible, bnt all things are 
not expedient. Thoy wonld protest and tbo Oudh talnkdars 
havo protested very strongly at times ; it would be a political 
question. 

76. Q. I was looking at it simply from an ceonoinie 
point of view'; would their rent bo iucreasod to an extent 
suffioient lo justify the imposition of ^ tho rate P — I cannot 
see iiow rents can be inoressod mneh in tbo sonth of Ondh ; 
they nveiago between Ks.6 nnd Es. 7 an acre over whole dis; . 
tn'ots. in a tract on tho bolder of Sitapur nnd Bara Banki 
they average Rs. 8, 9, and 10 an acre for tho whole village. 

76. Q. (Mr. Mair~llaekcnsie.)- On irrigated land'?— r 
Bo, hilt tho land does not i*oqiiiio it ; they grow sniprcane 
without irrigation ; it is very fort’ilo soil "perhaps theto -rs 
Bomothiug peculiar in tbo soil. 

77. Q. (Gir Thomas Hiyfiow.)— You don’t think there 
' would bo such a great inorcaso'in the productive valno or toe 
land as to justify a rate on the owners P — No, and water- - 
rales would he very unpopular. 


SEMCTED E7IDENCB. 


263 


78. Q. Apart from \rater-ratcs ironld it be possible, do 
you tbink, to do ns we do on. other canals where we take 
something out of the owner P— I think not. 

?9. Q. A watcr-rnte wonld hare to he leried if we made 
n canal; wonld the people take the water? — Water-rates' 
would he unpopular in Oudh, heennse they aie quite con- 
trary to the enstom of the country ; there are no wet and 
dry rates ; the rent is a lump rent ; a man may have one 
anna on the rupee as legal enhancement ; it is pnt on all 
lano equally. People would regard it as snlum to assess 
them speciidly for water ; one or two talnkdars have tried to 
put on a rate for tank irrigation, and the tenants have 
iininediatcly complained. 

80. Q. If you made a canal and brought water to the 
land in a season of drought, wonld not the tenants he glad 
to pay P — They wonld pay of course in years of drought, but 
a wafer-nite wonld ho' unpopular in ordinary yeara. 

81. Q. The qnstion is whether they would take water 
if they had to pay P — ^No ; not if they could get water from 
wells. 

82. Q. We could not make them pay unless they took 
water?— They wonld say— you have drained our jhils and 
sliould give ns tlie water free. 

83. Q. A canal would save the expense of lifting P — ^Yes 
hut it takes a long time for them to change their customs ; 
if they could get water anywhere else, I am perfectly certain 
that the vast majority would not touch canal water, because 
of these rumours that eatial water chills the land and pro- 
duces reh. 

84. Q. {Mr. Muir-Maclensie .) — ^Yon wish that a sti- 
mulus should he given to the digging of wells P-^I don’t 
wisli much stimulus given, because I don’t think it is very 
wise ; they are working up gradually. In the old days in 
the Conrt of Wards a Ileputy Commissioner sometimes sti- 
mulated the digging of wells with rather ridicnlous results 
in some eases. We can take hbtings, hut the borings are not 
very well done, and the natives prefer their own methods of 
finding out whether there is water ; they have one method 
in Kheri which I have seen work very well ; little saucers of 
water are placed on the ground ; if they are found to he filled 
with water in the morning, they say there is water under, 
neath ; if they are dry, then they believe there is no water. 
In the Court of Wards Manager’s bungalow at Lakhimpur 
they-had a man who took a honng fora well ; after spending 
some hundreds of rupees on it he got to sand and the thing 
was useless. The gardener tried the method I spoke of and 
not 20 yards away found a spring, anda koededa well 
which cost a few rupees has watered the whole compound 
ever since. Some rid .Eurmir are supposed to he able to 
say from taking up a handful of earth whether there is 
water underneath. 

85. Q. Mr. Hill, Manager of the Court of Wards, seems 
to have been very successful P — It is a matter of individuals. 
In Cawnpore and Moradabad Government tried after the 
famine of 1877 to start wells and put on selected ofiScen, 
hnt zamlndars wonld not take them over when made. 
Government spent Rs. 2S,000. 

\dfr. ifo&erfs.)— We don’t, I think, got fall information 
of failures in the Court of Wards estates. 

86. Q. {Mr. Muit -Maeienzie .) — If yon have a speaial 
man, could the thing be done ?— I think “ facilities ” should 
be given, but I am against *' stimulus." 

87. Q. By stimulus I was really alluding to such things 
as the liberal provisions of advances P — I entirely agree that 
advances should he given. 

SS. Q. That the people, instead of being left to them- 
selves, should be poshed and should have the advisability 
of taking these advances pressed upon them P — There 
the personal equation comes in ; it depends on who pushes 
them ; if you told the tnhsildar to push them, he would say 
*/o iitim." 

89. Q. Do you mean that the tahsildar would be likely 
to stiinnlnle people who didn’t want the money to make 
wells ?— Yes. 

90. Q. And to make wells where they were not really 
required? — Yes, in _ the famine fakari was given ; it had 
to be given very npidly, and there is no doubt that a lot 
of the wells made have not sinoe held water ; also in the 
old days of Onuh some of the Deputy Commissioners used 
to stimulate well constroction, and you see many of the 
wells are now without any water in them. 

91. Q. Were they made from advances? — Yes, many of 
them were. 

92. Q. If places for wells were ascertained by means of 
' a boring beforohand or in any other wa3’, .so that mistakes 


might be avoided do you think it would be unsafe to push Jlfr, S. S. 
the matter ? — ^If risks could he avoided, certainly notj Sutler. * 

93. Q. Would you not go further and, with the object 

of extending wells, take a certain.amoimt of risk P — Mot in 

Oudh. 

94. Q. Yonr remarks are restricted to the partioular con- 
ditions of Oudh p — Yes, almost all my service has been 
there. 

9a. Q. You said a great deal of money was spent in the 
famine on tacheha wells ? — Yes. 

96. Q. Was that principally out of advances P — Yes, 
advances from Government and landlords. 

97. Q. Prineipally from Government advances P — Yes. 

98. Q. Did money-lenders refuse to come forward P— I 
don’t think they could have been said to refuse to come 
forward ; they gave a lot of money, but it was an excep- 
tional occasion and a great deal more money than usual was 
required. I should say, speaking roughly, that the 
additional amount was mostly provided by Government 
ou that occasion. 

99. Q. Yon don’t remember how much it was ? — am 
a&aid not. 

100. Q, {Mr. Boherts .) — What doesaXwc/icfia well cost ? 

— It varies from Re. 1 to Rs. 6 in Sitapnr ; in the south of 
Ouiih it is from Rs. 5 to Rs. 30. 

101. Q. Relatively to the total cost of cnltivation a 
hxehoha well is only a small proportion ? — Yes. 

102. Q. So that the cost is often met by the people 
themselves P — Yes, the people made thousands of wells 
themselves on their own initiative and thousands more were 
made by Government assistance. 

103. Q. {Mr, Muir-Maehenzie ^ — ^In the famine' were 
there iarheha wells mostly made out of Government assist- 
ance ? — I think the people themselves made more than 
Governmeut made for them. 

104. Q Was a very considerable proportion mafie out 
of Government advances and which could not have been 
made but for them P— A very considerable proportion was 
made out of advances, and I suppose could not have been 
made without them. 

105. Q* What was the procedure adopted in making these 
advances? — ^Tbeordinaiy procedure was too slow, and so 
the Pargana Officers were sent out ; they obtained lists of 
people requiring takavi for wells from hanungos and 
tashildars and landowners and shovelled out the money as 
fast os possible. 

106. Q. Did they take money with them P— Yes. 

107. Q. Do yon think it would not he a good thing 
to adopt that procedure in ordinaiy times ? — You wonld lose 
a lot of money unless you had careful enquiries. The 
dishonest people, if they thought they could get the money 
direct from the Sahib on the spot, would not make all the 
wells they bad taken advances fur. You have to look at 
the register to see whether the land is actually owned by 
the man or if it is mortgaged ; you cannot do that in 
the village. 

103. Q. A great mnny officers have been in favour of 
this procedure on the ground that it is precisely in the 
village that these particnlais can be promptly and accurately 
ascertained P — Yon con Id do it when it is exceptional, but 
if it became the rule, it would be very difficult. 

109. Q. There was an officer in Beusal who was rather 
successful and he went entirely on these lines F — It depend' 
so much on the person. I should like certainly any simpli^ 
fication of procednre that can be made withont nndue risk. 

110. Q. Do you think the Government will fail to recover 
a large proportion of these famine advances apart from what 
they have decided to remit ?- I think they have recovered 
all. 

111. Q. That wonld show there has been no particular 
risk run in spite of every thing p — They have wiped ont a 
good deal. 

112. Q. The Government decided from the first, I suppose, 
to remit a good deal ? — Yes, but yon know how these things 
are dune ; perhaps Rs. 10,000 or Rs. 20,000 cannot be traced 
and that all comes iu under remissions. 

(ilTr. Bobertt .) — Remissions were not made till some 
time after the famine was over. 

113. Q. {Mr, Muir-Maekeuzie .) — Do you think the 
provbion as rega^s exemption from enhancement stands in 
any need of revision ?— In view of the figures of well con- 
stmetion in Oudh, I can hardly advance anything in favour 
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their claims to allowances for improvements and'UibiTl^rdy 
came in thousands. A great many allowanoes wore made on 
appeal by the Settlement Commissioner. 

‘ 116. Q. \Mr. Muir-Macicenzie ) — Co you' think they 
understand that allowanoes have been made and will in 
future be made to them P — 1 think so ; biit yon cannot 
answer for SO years hence. 

117. Q. What happened- in tho settlement altogether, 
'was there an enhancement or reduction P— There was a large 

enhancement. - 

118. Q. You don’t think the effect of that general cn- 
hancemeut has obscured tho fact that they had some im* 
provement allowances P— LTo, because they got so many nl> 
lowanoes on appeal. 

119. Q.' We heard in the Central Frovin'ces that the 
zamindars said “ you say 1 have an had allownuco made for 
my improvements still I find an enhancement ; it seems 
thnt is not the case.” Is there not a tendency to say tbatp 
— There is a tendency to say it, hut I don't think they 
believe it. 

120. Q. filfi*. Mvir-Mdehenzie .) — You say there is no 
dibtinciion between dry and wet rate in Ondh P — In all 
the settlement reports there are no distinctions. In local 
areas yon can sometimes find something like them. " For 
instance, the rents in a tract where wells cannot he made 
would he lower than where wells can be - made, other things 
being eqnal. 

121. Q. The tenant in Ondh has no enhnncemrnt of rent 
ever placed upon him in respect of his improvement ? — I 
should not say •* ever," hnt the rnle-^eertaiiily in eveiy 
district I know and I believe in every district — is to take 
tk enkn cement of rent on all the tenants at one time 
and at the same rate. If the landlord wants to get any- 
thing ont of his tenant for a well or improvement, he will 
have a tiuztur then and there, if he thinks the tenant can 
pay it. That is their way. - 


..PUliP'l jiii>"L!riI?>u wells, ami now they are going on eteadily. 

132. Q. ( They did not sfeP 
botoro the roviaion of soWmiTenwi.UTrJ^/l^'Vo.T^p™® IheJ 


made so many, bnt they did not stop aotnhlly. Xlio move- 
ment slowed down, no doubt; bnt it is going ahead again 
fnst cow, I nm told. 

133. Q. (ilfr. Bajaratna JfndoKar.)— Do you think 
the extension of wells would have been still further stimu- 
lated if more liberal terms hnd boon granted in tlio wny 
of exemption P— Thnt is rather hypothetical; in a few 
OMscs, no donbt, people would have made wells, who have ' 
not made them ; but in face of these figures I do not think 
you ran say tliat more liberal exemption in Ondh would 
hoveled to a much larger well construotion. 1 nm in 
favour of liberal exemption of improvements, bnt I cannot, ' 
in tho face of these figures, allege thnt the present rules 
. have deterred improvements. 

(jifr. Bajaaatna Mudaliar .) — In the Madras Presi- 
dency tbero is permanent exemption and tlie result is 
marvellous. 

[The President .) — Have yon anything in 3Indras to 
oomparo with this P 

(Jfr. Bajaratna Mudaliar^— Yea. 

[Jdr. Muir-Jdaehenz%e.)—ln Coimhatote they have some , 
wanderful wells. 

' [The President)— Wiova not seen a record ofljiaMa 
well to 30 acres of cultivation. 

[Mr. Bajaratna MudaZtoi*.)— We have- two or three 
waterings every week in Madras, 

[The President)— la there any place in Madras with a 
pakha well to every 30 acres P 

(Jfr. Bajaratna Mudaliar.) - .In Hardoi there has been' 
a decrease of popnUlion.; wash due' to the famine ?--Mr. 
Burn, the Census Commissioner, is here, and will tell you 
about that. I should sny the wet.yenrs before the famine 
had a great deal to do with it. 


122. Q. Can any steps be taken to prevent the landlord . a * _ ; ^ii to 

getting that ntizzttr ont of the tenant— any practical steps P 134. Q. If the area irrigated froi 

— No. Any time the Government has attempted anything . 26 per cent, of the cultivated are , an j y ionnlatibn 
of that kind it is passed on to the tenant. You cannot not give out a””"?" drought, why f 
stop it. A'.great many landlords do not do it. - 1 think the suffer sneh a great 20 GOT in ten yearaJ-Tlra d« 

majority of the Inndlords.of Ondh treat, their, tenantry, jb a tiict had had four years of flhoding, i . . ■ ^ ^ 
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Mr. W. Bm limds were coyered witt reX. That -is alljunder cultivation 
Horelandt again now. . • ; ' 

7"“ 20. Q. There was no drainage work P— No drainage was 

done. That was a case of the s&eam being unable fo do its - 
drainage work in the :wet seasons. It was the series of wet 
years in 1891-94 which.-started our calamities. 

21. Q. Have yon had experience of kans grass in BOndel- 
khandP — I know nothing special about it. I have an. 
experiment in hand but it is not far enough on to say any- 
thing .about it. 

22. Q. Have you seen any irrigation at all on black 

cotton.Boi!?— Barely. . ■ , 

23. Q. You have heard the general opinion expressed' 
that irrigation is not suitable for that soil P — Yes. 

,24. Q. Do you think the feeling is general throughout 
Ondh against the Sardah Canal P— So far as I have had an 
opportunity of judging. 

26. Q.‘Does your own judgment go along with the 
geneAT opinion P— (I am not very silre about the alignment; 
hut so far as it goes into Barabanki, which I know, it would 
he very ntarly usdess, and it would certainly interfere' with 
the existing well system. . . . 

26. . Q. Would the result not be that indn would give’ u;p 

their wells and take to '4t. In>the.begiiining'of theinriga- 
tion of the Doah iiiigation was deliberately taken into: the 
well tracts, because it was thought that people understood 
irrigation and would take to it, and in fact the wells -were 
^ven up to a very great extent P-r-I think the Ondh 
onltivator is more likely to stick to his well than the North- 
Wertem. He is a harder worker. . . 

27. Q. He is a -wiser man than his brotha across the 
GangesP— I certainly think he is, but .perhaps I am preju- 
diced in his favour. 

28. Q. IMr. Mttir-MacJeensie ^ — ^As to the number 
of wells, we have been given 1^ Mr. Hooper and 
Mr. Butler statistics showing that wells have enormously 
increased in certain distrids of Ondh since the last 
settlement and your figures do not agree -with those. 
Mr. Butler gives ns 7,609 wells in Hardoi and your 
figures only, say, 1,100 paklca wells P— My figures are 
those returned by the local records stafF for the statistics of 
the Government of In^a. They come from the district 
officers. The classification of half-masonry and masonry 
wells is always doubtful. 

29. Q. But even if you take the half -masonry wells 
from frhat Mr. Hooper gives, that would come to 6,000.' 
Are there any other deficiencies P — ^Possibly Mr. Hooper 
included wells for the supply of drinking water. 

30. Q. No, Mr. Butler was most careful to speak of 
jtaTcka webs only ?— At the last settlement wells in vUIago 
sites used only for drinking water were not enumerated 
separately ’from wells used for imgation. - The village 
accountant sends the figures to the circle officer, who checks 
7 per cent, and a certain amount is checked by superior 
officers too. 

31. Q. Is the latter check' complete ? — It is not; . . . 

32. Q. I suppose the dihtrict officers liavo not' much time 
to do HP— Thcrc_ is always some other special .work every 
year and the ordinary work has to go. 

33. Q. How many lanunpot to a to7:«7P— There isl 
to al'ont 45 paltcarit, so there ■will bo 3 kanungot in a 
taXti7, or 4 or 5, as the case may be. 

3-1. Q. But oven if the cheek is not as full as you would 
like it to be, that would not account for the very large dis- 
crcpancT P — Unless there had been some mistake of compila- 
tion in the district officer. 

36. Q. May we take it that the life of a masonry well 
is infinitely longP— There is a very steady ffisappearance of 
masonry wdls. I do not think you can say tm they ore 
quite permanent. , . , 

36. Q. Docs the kaeheha-pakka well last as long as the 
yjoH-oP— Not in ordinary cases ; the kaekeha-pakka well is 
the cheaper expedient. 

37. Q. How much docs if costP— I have been told that 
it costs a half to two-thirds of a pakka well of tho saino 
size, but that is a very general estimate; , . 

^8. Q. Is H cnonghj to make' it worth wlifle to roako 
advances for HP — I think so. If a cultivator want's- to 
make a permanent well, he makes a pakka well. A kaeheha- 
fol-Ia well is the chcancr expedient in place of a pakka, 
and a haehcha well is the first expedient. 

50. Q. As to areas irrigated you cannot give separate 
details for i-ocAcAo and fakka wells?— Tlio arer depends 
rn many features ; thc'slrcngth of the cattle and the site of 
■ tke bucket afTcci it, - ' • - 


0. .Q. Mr. Gillan.tolduafiO b/yXoevfCTe.irrigfitedifrom- 
.pakka well in,MeeratP;: 7 ,^at'jriust Jio , with big 


40. 
one 

41. Q. The Court of 'Ward’s Manager from Aligarb told nSi 

60 acres for a six-bucket well. Th9,'^ize,ot the,c.attlp.jWiU.not 
account for that difference P--H o. I think, if yon look at'tho 
figures, you'will see that I am "iiot.;justific^ iii gi'vin'g ,^ny 
average. In districts lying side hy'side the' difference varies 
from 3 to 8 acres. . Eventually we put it .at ahont'8 car 9 
acres. ' That is one of the cbnvtntions ' of the statistics of 
the Government of India. ' 

42. Q. Por settlement purposes P:^I1>e ^ettfement Officer 

sees how much eimh' well is’ deifig. ' He has to'aJo'^ for the 
improvement for each individual well, ^e seCtleinefit 
statistics are the ordinary statistic^ prepared -nith ' a little 
additional care. •’ -. s; 

43. Q. -Is' not that additional core on' impoitarit -matter 
in that' CBseP— I think it is. My own personal test bf pSpeA 
in the last four years showed the error comes', to' 6 or 6'pw 
cent.,' and the settlement might reduce it to S'per^cent; F 

44. Q. Presuming that there has 'been a’ large increase 

of wells since the last' settlement, when did it occini>PF-j 
cannot tell .you— before 1890. .» 

• 46.'- Q. With regard to the increase in the famine year, 
Xt’onld a cultivator ordinarily'-have time to get a' pakka • well 
hhilt'in order to 'be 'of use to hiin in a famine yeafP-^-I 
think the tfrellb' were -hnrriednp/ :T-here is.plenty -of labour 
to he had, and a good many wells were nsed when they were 
' quite incomplete. 

46. Q.' -This rather ,negatiy,ps .fee-yiew, which, has never 
been mine, that it is no good to inake ad-rances for pakka ' 
w'ells'in' famine years. . Wwe yon Director at the time ol 
the famine P— Temper^ Director for six months. . ^ 

-47.' Q- I snppose ;^on are opposed to the idea - of 
Government constructing wells P— The experience' in the 
Momdahad district was distinctly against it. 

48. ' Q.‘ Still haa it -not been the case that with the 
Court of Wards - a certain amount of success has been 
obtained P -^The success has been CTeatest when the Court 
of 'Wards has given the tenants all the help they could and 
left theta to make the wells.- 

49. Q. I am ready to admit that, hut can you say that 
the other course has not been successful on the Court of 
Wards'Estates P Does not a good manager succeed?— A good 

' manager succeeds. My feelings are no doubt rather coloured 
■hr the great number of useless wells I have seen built by 
the CouA of Wards in one district. What I feel about 
Government management is that the advantage of Govern- 
ment taking up any work gets smaller as the woA gets 
smaller. 

60. Q. But it might he better to tiy Government .work 
than nothing at all ui places where people are backward 

I wonld always much - prefer to advance the money to any 
people who would take it up. 

61. -Q. And if the people are hack-wordP — If the people 
-are too backward to make wells, they will ho too backward to 
' use them. 

68. ' Q. -Even when the 'well is put down in tho place and 
its usefulness is shown before them (yesP — I do not know of 
any such case in these provinces. * - . ' ' - . . 

63. Q. Mr. Molony has racommended to ' ns a general 
survey of the levels of tho mota,aoaa to map. out tho 
niola tracts ; ' do you agree P— Colonel Clihhbrn trade an 
outline map of the distribution of the - mola. It might 
be -worth whDe to survey villages lying along the edge of the 
mota as shown in tho outline. 

64. Q. Wonld it ho unsafe to phsh advances until a 
snrvcy had been madeP — 1 should not put off advances. 

. 65. Q. Would yon have this sort of work— tho survey of 
the moia and the investigating of conditions favonrohlo to 
well-smking— all left with tho present agency P— Tho way 
; -.to. work it would ho for two or three experts when they have 
'r iimo to work out a dozen villages or so at a tithe;. . , 

'-' 56. Q. -So for as it affects irrigation, codd it- not - ho 
.entrastedto tho -Irrigation Department?— They .have hot 
. officers .on tho ^ot. 

67. Q. They wonld have to got them P — ^They are more 
competent to ho it than anyone else. ' 

68. Q. Do yon think that a staff is wantodP— I doubt if 

- tlfere is ro'bm' in these provinces. ' • . 

69. Q, .What is. tho;^ reason that the people give for their . 
. ohjcciioh to canal irrimtion in OadhP-^-Thoy say that H will - 
'.'raise the •evatcr level, depreciate thc.low lands, and affect, the 

health of fho'’ efistneit, and they do not wont any ihore 
' Government Euhordinalcs than they can help. 

'CO. Q. You' allude to the area of the Eiali Nadi as, an 
instance of the beneficial effect of drainage in deaetiiug . 
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rci. lX> yea J:now nny Jm'.Wicj' in rrliic!i tlrainaffi’ list hs'l 
t?:e pj'j<>''!te effect ef va lonvrinp tl'.ewfltfr level 

th.*,! Jaji!:4 }.Mv cni! of rsiltjMtien ?— 1 liave had a 

rvj'.'rl {tom tl.e yvo»‘ of Aliif.arh ttintriVt In the effiv-S that 
the water level had rutih *o law that thovrll!: v(mM W'l I*" 
n*^: iiT irripation. I have nti*. t'-cn any ra"- ntyfflf. 

C'l. Q. It 5 a* t>c(n_ '.ajfsr-'l'al that ilrain* rlip-.iM nil have 
Kjtjl.'.tore, IP th >! t*- iiij; n{ «•.' in a wet year they 

w'.»-sM l.!v.l I ;t v.'it'f in a «lfy yearly rlinttinf; ujt ihe oullrl 
r>f the (Irait) snl Ic'i inj: li!<' water »n}“!t avn-,s1'l K’ n 
v.'ry ntefsil this'.)': If it t^rshi If ilnae wit'.cKit frirtira; hat 
}i tranl J If liVrly Jp Jrv<J ta n ‘leal pf frlftspn Ivtwfca 

owr.fr> alflt-.jt I? e niffoi.t J.arra of it» Iftijf.h, | j.jil liu'il 
lefotf the Jjrlfratina l>fi>ar:tp,crit in 
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f.S, Q, {Sir 7 'i-r..tr //i/itin.J—Ji 

that laf'.’/t! if (! sni(;!.t !•’ I’er.r for tl - 

ifjalir.s ;.!) if.ar !at,-or» o.*.ra), inl.isff: it 
njtcrijl.f t^r.:.Uh h— 1 da nr.t in-x 
je-r r.'.;!y.. 
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f'J <3. Tiie j» tlut it wv'a'.l U" rf ws- in f.llir.-; nji 
the ffn'r in a rrry drr year. Itwnall not pie a rf-jT's’*- 
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know •rmiu{;h nliont Ihc district to giro an opinion of nny 
value. 

fi5.^ <?. (.1/r. Jtajaratna Jlfudaliar.'j —Is nny pwit 
frchiiic.al knowlodgo rciinireil for using boring inslrumenU P 
—Not very niui’li, hut practice, 

W. Q. 1 snpi'<"p your ovenseer would bo nhio to train a 
saBi'imt numWof i>cop!e?— Quite easily. 

07. Q. Dors tb" area irrigated per well roprosenl (lie nrc.i 
crinitnandetl or tbe nrra arttwlly irrig.ited*'— The nre.a nctu* 
ally irrig.abrd in one ye.tr. 

O’*. Q, Mr. Pnlmrr Ii.ts given us a statement of weather 
fipinri. He r-nys he h.n consiilled you on Iho subject. 
Would tbe statement nfforil tvli.able dnUn for t.aking action ? 
It ti a tori of «y.atvit« l>.aromeler P— It is a thing you would 
li.tveto Uf-1 with a grril deal of C.ire. 

CO. <?. (.Ifr. .dfuir-.d/oebeariV.) — I correct in 
und^.Miding Jth.il there ws.s no very gn'at failure of tho 
r.iti in ItipC*!*/ P— Ihe r,th{ th.at w.ti sown was a good 
troj', Skune rroj-i were (3.ara.\',v!l ; grain suffered n good 
deal. 

7‘X <?. Then* i*. Rot laueh erjicricncc of nny cxten.sive 
fa.ilare of /■.liip— Ifo, the arras sown were sro.nlh but that is 
a different lliing. 
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Ch V. Yii’j wnld ret rely «*;i in a I'.mI ycari — 
Ke r r.re tsr-*d '•»* p-«jij r.rir, afi»l tieIJ> «eiiM lio*. rave 
the r;Pe. in r-I\l»r..try Jf.tre SJ.e are Ipjte t'jSi- 
p:r}!t; in n Jrar «•} ilruilght ihey nre »,<*:; tivlls do 
for f.;!i f.tfd i.y.t'if la-niily (at tali, 

4, Q. Do >iu reruiibr thi.'. a tanal ve.uld If n 
|j(H:!sti> litjrij to the roa;.tfy?«-l have had no 

r.t tiff t'( faft.ll irre:;.it<’J lf.,*nl. 


V. ,\fjse.» tho t'aJiftl irr!fiaSio!l »» t-lheji 

up rTrrjrwh «!>■!— The taluhdnrs «-l‘;ec*. t<> the r.t;ia!», 
l«ra‘J»o thf)' do no*, want iftterterenro trjtli tJinf 
tcftsjit?, is i» net a *itiesssea of llie l.fftt-Cit of the 
f.ir,A], breaUe,* thefe nrv plare*! where ;t Wp'uld be 
l-rntfifith 


C. <?. Did yon »ee t.nxjnrtr dietron in th* farnifte 
senvrt ; S'c’. in lie.? lUitlh riffjt in tie- 

7 . Q. Wm then* nny rrjirf in lt.-.e Ihitvlir— Yn, 
cm reads. 

!*. Q. Ih> the raV.ivabre fft .i r.iti euiji afft-r »;<ep— ' 
Jarlitt ri'f ltr.it wdi ft”', give a nd riPJt oflift, ere » 
■MiUi WAtering, 

{'. Q, !»{. tl.f ranjIftlMt f.nl er.ltiv.tUre (ate f.iijri 
ro li}yP~Jt it with p«---.t d’tnijl'.y they g t it, Tliey air 
}t t t.> ftiu'li ttoaMr, ftS-J iht V have to pnv <iv<r 10 p.-r rent, 
res- It. 

10. Q. (.Ifr. i?*tei’'f/.)~'To vlicftj P— Ibe i.ia0ftye 
who is n-ftt tn ftiahe an inveitigntion i;et? tomeshini;. 
'/iie iiisn who d)ttr»tiut.-s the i:ni«<y ji-ia Miiiii-iliing, 
will the (jrr.fm K>1 sainf't fling. TJio jotvari iirobnbty 
gels eemething loo. 

11. 0. Ho yo" really think it aiiuiuntn to 10 per 
ct'iii. lor large advaiicei to tlig wells P — Not for any- 
thing ore-r Its. lOO. 


It* Q. Hut advaiK-ei for jwk/.rt Wells would fcnrcoly 
bi* los than Us. tJiiOP— 1 ex|K*ct ho would pay 10 i>er 
ci'iit, on that, iM'cause he does not get it in one Jump 
euin. Kvciy time ho s;oes to s;et Ins CO or !10 rupees, 
lit! hai to pay. 1 have heard this from peonlo who hayo 
jmid it tliemsi'lve’.. Tla-ro are very* few ndvaiire*i mnuo 
lu our district for well's: they mniiugo to got the moiiej 
for wells eKowhere. If the talukdnw and r.ainindnra 
did not interfere' with ilie iieople, they would dig many 
wore sreli" ; but tbo Inndlonhs will not aiHow them, lic- 
caufo tliey aro afraid of tbo teiinnta getting ii right. 


Jt). Q. IJig or mile hiudioiilsP— Holh, 

l-J. Q. A very largo talukdnr whom wo_ Imvo exa- 
mined eny.i that ho iiovor rofiises pormiasioii P— They 
way say no. They want a hattUnra, or adnndonwont 
of claim for compensation, but under tlio Oiidh Ituiit 
Act that ia wiisio paper, 

JC, Q. {The rrcsi<ltnt.)—la tbero any w'ay of pro- 
lUo construction of wells ^^cs» I niako nd- 
rnnccs to tny loncints who nro willing to mnlco welJa 
and, charge them a certain interest, I do not take 
bacli the money, but put it h.a a Voriimnont iiicroa-so 
on tbo mau '0 land; and tbo Court of Wards has boon 


Vol. IV. 


doinr. the f.Mae thing for the la-'A four ye.-irj on my 
iug..;<-'-*.ioa. 

Ui, Q. You j>rnclic.vlly p.iy for tho srcll and got an 
trill r— Yes. 

17. C*. You find that that system worlw wellf — Yes. 

IH. 0. If reimctliihg of that mrt were introduced, 
Would It li* popular. ‘— It would Ih' popular among tho 
proj'le t.uilihiig Well*, not amouj; tfie landlords. Hut 
rtdl the landlord would have no rc-reon to complain. 

_ IP. V. lie hai a right at prveat tu forbid a well? — 
No, he t.iniiot prevent it. if ho will not allow it, tho 
i»ji.iftt can sjo to the Ih'ptily tVlh'ctnr and gel an order 
for the well to be built ; and if tbo tnlukdar will not 
hnihl It, the _ teiiaiit ii nllow<>d to do so; and if tho 
landlorel ever inlerfrrti, ho hai to pay compensation 
lor the capital tpent on it. 

mO. Q. (.Ur. »Hi:ire.Voflr«reV.)— Hill It |i no! a good 
tiling for the Imsn*. to bring liiwidf into Uvl rrhitions with 
lire laft Ik'ftd P— Ni'. 

£1. <*. (Jfr. i/u^irulno .Viidc/ffjr,)— Ares tho rules un- 
drretood by the t«’nantap— Unrtially. Homo buow them 
l«-ttrr than the Vakils. 

— . (7/.r I'rtsiilrnL ) — Do you find that tho 

r.ite Ilf (JoveniW'’nt intereit for advances is complained 
of} — No; but when all tbo commissions aro added on, 
it csiimre to more than (hey c.aii get it for in tho 
open market. 

£3, Q. (Mr. HoCrr/.s.)— Can you suggest nny way of 
rtopplng that le.ikngoP'^-If you put the interest of tho 
Weary adv-inrel in to inrriMsei ivn*. awl let th.it coaio 
direct into the Uoveriiweiil treasury ns revenue, that 
Would atop it. 

£l. Q. f.t/r. Aftjir-.1/of/;cniic,)~Xot take hack tho 
money}' — No. 

So. Q. Hut tho loakago would go ou wlion tho 
ntonor was being distributed P — For a time, but tbero 
Would not bo tlio sauio lenkngo. Now tho wan pays 
not only when ho gets tho money, hut when ho re- 
payu it. Wells can bo built much cheaper by tho 
L-Jthtkars than by niiybo<ly cl.se, even jHikka wells. • 

£0. Q, tj?ir Thomas Uiuham.) — You do not think 
that canal irrigation is required at all in your own 
estate?— 1 do not think so. 

27. G- Is tlio wbolo area commanded by wells P — ^.Vl- 
most nil tbo rahi; not tbo rice. Tlioro nro Inklis 
and lakhs of nionoy iiivo.>ted in wells; and if tho 
canal came, tho wells would bo nowlioro. 

2S. (?. Does tho rico depend on tho rainfall P — ^And 
on irrignlioii from tho tank.*;. Tho Soptomber rico 
geiiontlly comes round with tho rain alono, but tho 
jarhan rico requires to bo irrigated. 

£9. (>. If a canal woro introduced, it would not in- 
creasu tho value of your properly very muchP — do 
not think so. ' 

30. Q, Aro they going on making wells P — Yes, year 
after yoar in my district. Tlio Opium Department 
give them groat nssistanco. 

31. Q. I suppose tho opium agents go out limongst 
them P-7YCS, and there is not tho snino • amount' of 
bother in getting tho money ns w’ith Govornmon't ad- 
vances, Tho only trouble they .hnvo is tho^ investi- 
gation ns to whether tho man is fit to build a well. 

2 M 2 


Afr. TF. Il. 
Moreland. 


Mr. G. F. 
Gartlan, 
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Mr. G. P, Ho bas not to go to kanungoi. 1 am not sure .wbe* 
■ Garllani tliijr thej charge interest. 1 believe the' same is re-payable' 
' triihin two years. 

32. Q.' 1 suppose on all the wells of the Opium De> 

the cultivators grow a good deal of poppy P - But- 
that is only a fourth of the irrigation from the wells. 

33. Q, Do the Opium Department make' them' un- 
dertase to grow so much poppy P — No; but he mast culti- 
vate some. It is only in the case of his being a poppy- 
grower that a man gets the advance. After one or two 
years he can give up poppy, and the Opium Depart, 
meat can do nothing. But it does not matter, for 
they have their advance back. 

34. Q. Is there much poppy in Bae Bareli P — I sup- 
pose it is the best district in the countiy for poppy. 
They can get something like 16 or 16 seers from the 
acre. It sells at Bs; 6 a seer; and Bs. U a bigka are 
advanced on the land sown with poppy. 

35. Q. You were in Bae Bareli in 1807 P — Yes, 1 
have been there 36 years. 

36. Q. How did you get onP — ^AU the crops were 
fairly good except the nee. 

37. Q. "Vyas that the worst yearP — Yes. In 1877= it 
was bad, but only for rice. 

38. Q. Is rice a large proportion of the cultivation P— 
No, but it is veiy localised. Where it is rice it is all rice, 
and thus it sufiered very much. 

39. Q. They had a considerable number on relief " 
works? — Yes, -mainly from rice districts, but not all 
line Bareli people. 

40. Q. Do not the people who grow rice grow rahi F 
— ^Yes, but on a very small scale. The rdti is very 
poor. I believe the wells are toll right in an emer- 
gency. The people believe very much in pahka wells. 

41. Q. They were very badly oS in Sitapnr in the 
famine? — They have very few wells there, and it de- 
pends on the distance one has to go to get water. In 
Bae Bareli we do not look upon the well as the .unit 
of irrigation ; we look upon the backet, and it is tho 
same irrigating from a tank the doogla or basket is 
the unit. 

42. Q. All the tank irrigation is done By lifting?*— 
Yes. 

43. Q. {Mr. Muir~Machenzie .) — ^You said that if a 
canal wore brought into the district, all the capital 
cipondcd cn the wells would bo lost: WhyP 'The people 
ncra not use the cannal P— They would have to pay for it. ' 

44. Q. Not unless they use the water P— -If they did 
not use the water, they would be subject to much more 
incouvonionce by the irrigation people to force them 
to use the water. .One man might use the water and 
another might not. It would be very easy to have 
disputes as to whether the other man tactuoUy used it 
or not. 

46. Q. But his using the well, which would be evi- 
dent, should cave him Pr-That would not always save 
him. 

•16. Q. You mean to say that there would bo false 
c.iscsP — ^Yes, a very fine opportunity for people to 
sinti fhlso cases— for the ordinary rovenue peopli^ the 
police, tho zamindars. 


40. Q. K yoa had had a canal in tae distficli could you 
have saved that crop P-r^Yes,- wherever the canal wi^r 
went the crops would necessarily have been saved; * 

60. Q: At afiy rate, might we take it that the loss of 
that crop le.l to tho neecMity of relief in the dis- 
trict? — Yes, I should say it was owing to the loss of 
the kharif crops and dear grain. 

61'. Q. Now, if Government is to advance money for 
wells, it is bound to do so largely to the tenants ? — Largely- 
' to the tenants and to the petty zamindars. 

62. Q. How are the tenants to -give security?- '-If 
you get the interest of your money from tho -land, I 
should say that s quite sufficient security. Of coarse 
you would have -to find out whether the land was worth 
that or not. • -' 

SS. 'Q. The -tenant- has no transferable interest 'in 
tho land?— No. ' . t 

64. Q. {Mr. Soberls .") — How is the Goverument to 
collect it? — ^The Government, instead of taking back 
the advance, -would- charge an extra rent and recover 
it from the.tenant direct. as revenue... 

55. Q. That tenant at the end of -seven years is eject- 
ed, what happens? — But you could always provide for 
your interest; -the interest would always be a lieii 
on the land. "An anna in the rupee" is merely a .local 
saying ; the rent does not depend on that “ one anna in the 
rupee." 

66. Q. You'would have to collect it direct from the 
tenant? — Yesj or if the landlord was 'willing, you could 
dollect it from the landlord like canal rates. The only 
drawback that there is to well irrigation is the ex- ' 
pease of it. . 

67. Q. (Mr. Muir-Maehenzie .) — You do not think 
to save that expenditure the rayat would be glad to 
have a canal? — The rayat woul^ but the question is 
whether his land would suffer from it or nob. The 
report is that the land does suffer from it. 

68. Q. (Mr. Bajaratna Mudaliar .) — According -to 
your proposal to levy a small additional rent upon the 
-tenants’ land,. Government would be practically 'the 
owner of tho well? — Yes. 

69. Q. 'W'ould you then throw the responsibility, of 
keeping a well m rephir upon the Government?— 1 
should say, if the zamindar become liable as -Mr. 
Boberts mentioned for the extra charge, the zamindar 
would' keep it in order. If he did not, and if it were' 
merely the tenants, then, if you want to keep it in re- 
pair, the Government must look to it. 

60. Q. 'Would it be possible for Government to do 
it?— I do not think it would. 

61. Q. Does not your system then break down?— 
It mdy break down where the Government is concerned, 
not -where the zamindar is concerned. That' particu- 
lar -well does not secure one tenant’s land; it secures 
the land of several tenants. . If I give on advanoe to a 
man for a well and that gives him jU; 8 increase 
on his rent, I get much more than that'.' That well 
docs not irrigate tme tenant’s holdings; it irrigates 
several tenants’ holdings, - so that instead of -getting 
8 per cent, for -my money, I -may be getting 16 per 
cent, or 20 per cent. - 


47. Q. Admitting that that is a great evil, still woold^ it 
be such as to make tho pco^call give np tho wells on which 
so much capital has been spent? — ^It would depend on 
whether tho water-level would bo changed or tho. country 
■water-logged. 

48. 0. Tho rice 


62. Q. (Mr. Mvir-Maekenzie .) — Do 
i matter of fact, if the well was a go( 

Ann.nf.’f> interAsfj in if; TPnitIrl non Iia ann 


waicr-ioggca. 

48. Q. Tho rice crops ds^is'nolas full' as "you would 
very much? — ^Notj-^''‘ofc account for tho very largo dis- 
did suffer; •"Ws «ens had been some mistake of comiala. 
in rnc uistnet officer. 


-. jamT-macKznzie.) — i/o you think, as 
a niai>i«r or fact, if the well was a good one, that the 
tenant’s interest in it would not be such that he would 
keep it ,jn sufficiontly good — certainly 
ifflft or the ' distribution of tho.'mnffl-i-^ir^oll got 
bo worth while to survey villages 'Jn! — lot tho 
•or thr^]^ •'lii^g;’ dj;“ mofa as sho^-' wotdd be ve^ irri?a*iou 
did suuor; won some mistake of cOTmla-.-.l^-''""!^! of o'^er, because:. “ be sM 

, 101 . in incuistnct officer. --'rrTn ^e'fiitae year corns to gnat to® 

35. (J. May wctakcilthnt>>hid,BU&t ^ crop „.-\iBrent. 

isinfinitdylongP-TIicc-tK'efcuonafSe^^ 

ms-sonry wcll.s. I fact, it was a total 

qnite_.pcrr««*"*''' * 


.0. A. 

•trratU 


gdinary or famine S fSowsU , ,,^8 163 acres. - 

(o') Mentoar repair a hnt 

irrigating Mo foUowing 

flueniio is sbovm w ^ ■ 


I.- 

of ordinary — 
1899-1900 


Dapartrowt iwitt, 5'.^. will, the .id 0 * Ss. 


a" 

onl some is held by bs.tcditoy Bnnual value bl 

no; boon enhanced).--. 
a« *11 ... 


tion : 


1306 F. 

« aa «9 ‘tn 


148 acres. 

104. trnreSi 


l 


160 scr* 

177 ' 




to the same zaminilar as in the prcoe^ng case. Here, also, 
there is.no direct irrigation, hut the figores for' ivoll-irti* 
^ion are — 

1306 151 acres. I 1308 166 acres, 

1307 134 acres. ’ | 1309 188 acres. 

(c) Sajieara {Zalilpur ). — ^Bnpees 630 tras advanced in 
1307 for the repair of a tank, vrhioh has resulted in an in- 
crease of 60 acres of irrigation from the tanks. 

(fi Agori (Ufaraura).— Hs. 1,000 ordinary ialavi nras 
advanced in 1307, the znmindar spent an additional 200 


from the' village last year has increased by Bs. 150 in con* Silberrad. 
soqnenoe of the tank. . . ■ 

Some cases have been of course more or less failnres^ 
generally owing to the^ barsting of the tanks,, t.e., the 
umindars were not sniSciently skilled to ensure safety. 

II. — I give in detail the ave rage settlement, wet and dry 
rates for the varions kinds of soil in each par^na of the 
district (in rnpees per acre) — 


Jhansi Proper, {fie-settled 1B98 to 169d.) 




Bixas MorXe I Basis PxtbsXs 


Jhansi 

Han 

Giarotba 

Motti 

Average 


Itatio of wet to dry rate . 


Wet. 

Diy, 

Wet. 

Orj. 

Wet. 

Drr. 

Wet. 

Dry. 

Wet. 

6*7 

5*06 

5*33 

3*7* 

3-99 

2-72 

3*23 

1*63 

2*12 


3*45 

4*01 

2*66 

3-91 

1*84 

3*72 

1*58 

2*11 


3*88 


2*99 

toe 

211 

• se 

1*60 


||H 

4*03 

5*24 

3*43 

4*17 

2*56 

2*0 

1*71 


4*56 

3*87 

6*04 

314 

3*95 

2*28 

3-31 

1*63 

211 



Lali^ttr, {Seseftled 1896 to 1698.) 



Balabehat 

Bansi . 

Lalitpnr 

Talbehat 

Banpnr 

Hahroni 

Maranra 

Average 


Batio ^ • • 


• • 


1*50 

3*44 

*94 


• • 

• St 

2-00 

4*37 

1*06 

8-5 



1*37 

3-69 

1*06 

3*19 



••• 

4-CO 

*76 

2*87 

« • 

••• 

2-00 

3-62 

*94 

2-69 


••• 

1*37 

8-76 

1*69 

2*76 



1*75 

2-56 

*81 

2*06 

• « 


1*66 

3*5 

'94 

2*81 


To R certain extent tlio mott of Xinlitpor coiresoonds to isro t#- _j 

wetiaSar,, /mrrea and dry ralar moH } pathri to wet bein^ent to smS 

rakar moti and nrl-ar pathri. “to be 

The following fable illustrates the fact that in the settle- Es. 800 or 900 of the 
mmt (areles confaminnthe h^ert pronortion of black soU The water is held n 

^ constituent of the then K o^d the hi 

circle • 


Fercentage (of cultivated area). 


Circle. 


Vsr. Mir and 
dry bibar. 

Pnma, tret 
kalnr, and dry 
rakar moti. 

Jhansi I 

• 

23 

61 

381 

» J? 

• 

11 

37 

45 

Man (IV -VIII) 

• 

50 

81 

17 

Glarotha T . 

• 

60 

79 

17 Jhansi 
17 'proper. 

« II - 

• 

47 

77 

„ III . 

• 

53 

81 

12 

„ IV . 

• 

40 

74 

17 

Moth (whole fahsil) 

• 

23*5 

71 

25 

(Srele. 

Lalitpnr I 

• 


Moti. Oamst. Pathii. 

69 30 9 . 

Banpnr I . 

• 

• 

50 

39 11 

Mal^m I • 

• 


68 

32 4 

Maraura I • 



53 

26. 12 


It must be rememnerea tnat. save in traiotha, Jiloth, and 
part of Man, the black soil circles are not by any means a 
predominant portion of the cultivated area. 

III . — Details of the Pawa tank. -This was constructed 
first in 1868-69 famine, but the bund burri; in the rains of 


3 zemindar 

end the services of a Naib Tahsildar 

8M or reconstruction. Some 

Its. 800 or 900 of the total takavi was remitted. 

sowing rabi, and 

tQ€& let off Hud th© b6d SG'nn Jn l *lrtQ fT»a __ 

™ 68-42 “ .■??. 
tenMts and za^dars each take half the pr^ucT’ Ihe 
converted into carii at cu^t rates was 
^rded by tlw patwari (and stated by him to me f» 
pnscttce of the zamindars) as Bs. 700 in 1309 • n-mi 

the^e of his 

m^ectioa the land was leased at Es. 10 pa acre. 

settlement records of- the 1860-67 settlement 
and benefited by the tank is recoided as dumat, 

® on an outlay bf Rs. 3.000, or 

b«n^Strva?st''“* 

The site is undoubtedly nnnsnally favourable (a stream 
wnning thro^h a gorge in a, line of hills), but thel^vT 
'figures of profit leave a considerable maigim ■ ! 

Fht Saksa bunds . — (Information derived -Fmm (i,a 
patwari and Diwan Udel Singh of Baksa 1 .1 • ® 

1888 .1 . ^ .f „,j„ lU 9j5„!' S: 
wi^s) hM increased since settlement a892j by some 40 

directly from one of the 
’^ells have been made, .and these and 
20 o,hetB in the village have now a better supply of 
water (water-level is B.nd_ to have been raised 12 ft.), so that 































iKbiAi^ iklRteATioN doMMi^sioMt 


ifr. O. Ai inrtoad- of bogmriing to' fail by February (and so not being, 
Silberrad. ablo to properly supply tbo ripening crop) tboro is always 
— — : a good Bupplj'i oron in famine years. Udot Singli (who 

owns 4 acres of Baltsa) pstinintcs the ordinary, ineroass in 
annual value to tbs zamindars from tbo land nt Its. 100i 
with another Bs. lOD in a famine year. It would bo raoro 
were not a good deal of tbo land benolltol hold by mauruti 
tenants, onhanoemouts in Jhiinsi at present being practi* 
oaUy impossible. 

Udet Singh says tboro is. a more .favourable sito for a 
series of bandhs on the Knpra Nadi, wbioh, ho sdj-s, would 
cost some Bs. 20,000, and would benefit villogca ns follows s 
Sijwaba Bs. 100 ; l^ksa Bs. 600 ; Kotkbora . Bs. 160 ; 
Faliiida Bs. 200 ; Dongra Bs. 100; ratlidn Us. 60;.'total 
Bs. 1,100. 1 cannot say anything more of this idea from 
personal knowledge. , ' 

iK— Tbo following figures ore interesting os illustrating 
the value of tanks. 1 take the rod soil (patfarl), Paignna 
Talbebat. • 

• The settlement rabi area (130d) was 12,667 acres, and 
tiiat is a fair average for this pargana, which is qnito un* 
affected by kanst there being no black soil. In 1807 the 
rabi area was but 9,612 acres, — ^a fall of 23‘4 per cent, in 
this pargana; there is praotically no nnirrigatod rabi 
(irrigated rabi is 88 per cent, of the whole) : .this fall was 
almost entirely duo to look of wator in wells. But . in 
Talbohat village, which is thoroughly protcoted by a laigo 
tank whioh never goes dry, the rabi area only dropped from 
1,028 (settlement] to 1,010 acres in 1307, while tho irrigated 
area increased from 867 to 086 acres. 

JPatoa showed a decline of rabi area of but 0 per cent., 
and of irrigated area of 7 per cent. 

Jakbora (in Bansi, but very similar to Talbohat) showed 
an increase of rabi area from 368 acres at settlomont to 
471 acres in 1807. 

As regards the black soil, I am now camping in tho black 
soil portion of the Lalitpar Sub-division, which, however, 
diflers from tho blaok soil of North Jhansi, Jalaun, oto., in 
being undulating and interspersed with much inoro dumat. 
Hete, too, 1 find a very general desire for irrigation. As an 
example, the rumour of a weir on tho Botwa at Deogarh 
one ,of the proposed storage weirs for tho Botwd Canal) 
has spread, ana I have been xopBatod.ly asked whether 


a canal cannot come to this oif that . village whteh 
of course, tbo undulating . ohiirabter of the' country 
would render impossible. Then I am nSked if one of the 
smaller rivera could not be dammed, or, failing that, if a 
tank could not bo made. I have alfoiidy found several 
snilnblo sites for smnll tanks to supply oiic villsgo in this 
part of the sub-division / in one village the uamiiidars , 
bavq.giyon.iira written application agreoing.to payS.iwr 
cent, on capital. cost 2 per conL for annual repairs.; 
this Is buta small 'tiink,-onBt about 600, but ibis particular 
yillngo is small ; in several others ( in the same tract, i.e., 

* blnfck' eoil|) zamindars bavo said verbally they ' would do 
BO. Tho soil commanded by these tanlcs would be mainly 
•dumat, but this bears out my contention that suitable sites 
could bo found in this part of Lalitpur. 

• F.— I Jiavo soon the Bundolkbandi so often reproached 
with ^ laziness that I would like to urge in partial ozeuso 
for him that tbo soil of Biindclkliand is, os a rule, such that 
with a good season it will give an ;cxoeI]cnt crop with little 
exertion, while in a bod one no amount of exertion will 
make much improvement. The irrigated centres in a 
soil village (rbnud the site) arc, Ithink,aBcarofnllyonltivated 
ns land is on an average in tho Doab. 

VX, — As regards takavi, I would like to place on record 
an idea that 1 have that tho roluotanoo sometimes noted in 
taking fal-noi is greatly duo’ to the uncertainty of the 
amount that will bo distributed ; with continuity in 8 or 
4 years some Bs. 8,000 or Bs. 10,000 takavi for seed was 
cosily distributed in the sub-division every rabi. In tho 
first year, when the amount for distribution is short, appli- 
cation for a largo sum of takavi had to be filed. 

VJX.—Ae regards rice, tot the gazetteer I collected in- 
formatioii concerning 16 different kinds grown in the 
sub-division ; none of these were described ns growing in 
moti in foot in Uitpur, and I think it is tho same in 
Jhansi proper ; rice is praotically never grown on block soil. 
Thus with nn average of 8 per cent, of the khari/atea of 
Lalitpur under rice in Talbohat Pargana, whicli contains 
no black soil, rice forms 16 per cent., while in Mahroni 
Pargana, with approximately equal areas of black soil, 
pathri and dumat rice is only 4 per cent, of tho kharif 
area. 


1. Q,. (TRoPr’esWert#.)— You have been 4 years in this 
diBtriotP--I_ came in March 1899 and have been here 
pretty well continuoasly since. 

2. Q. "Where were you before? — In _Etah in tho 
Agra Division, in Etawah, Earrukhubad and in Muttra. 

3. Q. Is there any irrigation in Lalitpar ?-^Thoio are 
tanks' and there is some irrigation froni them. 

4. Q. Is there any record of it in the statistics F — There ' 
is a statement in the settlement records and- the pargana 
regis.tersi.but you cannot say aaeurately how much is from 
tanks and hpw much from wells, as much of the irrigation 
really derived' from, tanks is done directly from wells below 
the bandk of the tank which ore indirectly fed by._ it. 
Such irrigdlion should obviously be almost wholly credited 
to the tank. ' . 

, 5. "Was the famine of 1896-97 severe there P — Yes ; 

I was not there for the famine. 

6. Q. I suppose wells held out P — 1 believe they did; 

I believe the water-supply held out better than in the 
1899-1900 -famine. ^ , 

7. Q. "Was thera severe distress in 1899-1900? — ^Fairly 
so, but not as great as in 1897- _ . 

8. Q. Were there relief works in both oases P-T-Yes. 

9. Q. (itfr. Jlf«ir-ilfac£e»sie.)— How many people .were 

there on'relief in 1899-1900'P— I think the "maximum vfas 
7,000 to 8,000 on one day. ' 

10. Q. {The President.) —The ' population is very 

scattered, I suppose P— Yes, 210,000 for 1,940 square miles, 
n Lalitpar. , . 

11. Q. And what is it in Jhansi ? -400,000 for 1,600 
square miles.' 

12. ' Q. Is there much scope for the extension of wells P— 
Yes, there is, but tanks are more necersary, so that the water- 
level may be maintained ; the country is mainly divided 
into a series of rocky valleys underlain by impermeable rook ; 
the water-supply of each such valley is derived' solely from 
the .rain. falling vrithin its limits, tVe., there is little or no 
underground supply soaking through from elsewhere. 


15. Q. Tho extension of tanks Would, you think, better 
tlian under-ground supply P— It is almost a necessity,-! think, 
before you can oxtonu your wells to any extent. 

14. Q. Tho chief function would bo to not indirectly 
to keep up the spring level of the wells P— Hot tho chief 
function, but an important function. There are many places 
whore more tanks could be made. 

16. Q. There is no doubt ab'ont that ? — Ho. 

16. ’ Q. Wonld those bo iaige tanks or small ones P-^ 
They would for the most part not be more than snfficient 
to . supply one village ; I have been lately over a good many 
villages in the northern part of tho S.ub-division ; there is a 

site in nearly every village. l.proposed.thatGovem- 
’ ment' should construct the tanks and that the people should 
pay 6 per cent, on tho capital cost and annual repairs ; some 
agreed to this, but some did not. 

17. Q. Would it not bo better done by takavi P — don’t 
think they could do it. Tho Nathikliera tank burst the rains 
before last and the zamindars got toliavt amounting to Bs. 600 
, to mend it; they kept it for four or five months and then 
said they could nob manage it and returned the money. The 
zamindars have twice before repaired this tank. 

18. Q. I suppose there is a District Engineer for the 
works P— There is in Jhansi. 

19. Q. Could a subordinate be trusted with toat kind 
of thing P — I should hardly say so. 

20. Q. Tho Irrigation Department seems rather heavy 
maohineiy for that if it can be done otherwise P — ^Perhaps' 
BO, but you want some one who is a specialist on tanks. 

21i Q. Would you like to see a system such as you describe - 
carried out by the Fublic Works Department ? There 
should be a proper survey and inspection of these sites in 
consultation ‘ with the zamindars concerned to determine 
lyhether they would pay. If there 'was an officer of the 
Irrigation Department in charge of all tanks, they would bs 
maintained regularly. i • 

* 22. Q. Would there be any revenue difficulties about tho . 
zamindars. paying 6 per cent, of the cqst_P.^So,ma .say they 
would do it others say that tho advantages are not suificient. 
Irrigated rent is 3| times that of unirrigated. 
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23. Q. TVonltl llicro lo diffcnllip.s mr.dc nlont the Innd 
rombrrgcd by such lanbs ?— if tbo sebemo 1 liad thonght 
of wire iidopted. • Government wonld flllow'tbc romiiidnrs to 
nFolbe - fnnk jnol ns they please, provided Uioy did not 
dninnge it. ^ 

■ 2-1. Q. (JIfr, iifBir-.3riTeIrn;iV.)— You Imve concluded n 
eertnin ngieemcnt P— Ko ; I was proposing tbnt tnnic.s should 
bo constructed nnd maintaint'd by Uovennnent ; the r.sniin* 
dsrs should pat 5 per cent, on Ihceapllal cost, tho nnnunl 
cost of repairs, and that ramindnrs ‘should bo allotted ■ to 
use tlo water as they please, provided they did not do any 
damage to the tank. - • • 

23. Q. (Sir Thowat Jr»yAom.)--ITaTcyon any idea of tho 
expenditure nbcofsarV to proteclthis particular at eaP—Tlicss 
tanks would ho small onrs and not more than snflleicnt to 
command p.arl of the land of one village ; they would cost 
from Its, 600 to Es. 3,000. 

20. Q. Hamirpnr has 2_i'r 3 acres for every million 
cubic feet ; that seems (juite a« mueb a* von could do. 
TYherc would Ibe 6 per cent. Come from ?—From» Ibe In- 
creased rent of irrigated land as ef.mp.iretl with the same 
land nniiiigatrd, thus the nverape SeUlcmenl Ofiiccr's circle 
rate, for wd dvnal is 3J times the dry role ; for wi-l yathri 
4} limes. Moieover, quite half the adtuntage is from welU 
below tbe hnr.dh. 

27. Q. That is wby you cannot pul a water-rate on 
itr— Yes. 

2S. Q. If the people could p.ay 6 per cent, on tbe eanltal 
cost and the cost oi maiatennnee, then these would he 
productive works F— A t.ank nl Parwa c(«t R«. 5,000 and the 
lamindar* estimate that tlie benefit from it is Rs. 600 


level and keen land near it Tuoist-aad so capable of bearing Jfr. C. A. 
spring ns well as autumn crops. , Silherrad. 

41. Q. Do yon consider it tbo doty of Government to ~— 
repair the tanks P — Yes, where there is a prospect of advan- 
tage commensurate with tho ontlay. 

45. Q. (Sir Thomat Higham .) — As regards these tanks 
that yon propose, have you any idea of the cost P— Some hr.vc 
been roughly estimated ns civil famine relief works. 

40. Qr -Hoye-joii got a nnmhcr of these tanks. in tho 
iwog'tammep— Yes, but those in the list arc gcncmlly not 
tho right ones. Tho list was made out by tbe Tnbsilddr 
ha.scd on ICannngo’s report. ^ I am going through the pro- 
posals, ini peeling the Ircalitics and writing notes. 

47. Q. Ifm> it been examined by any of the Public 
Works Department efiicers P — No. 

48. Q. (Tdc PrestVen^.)— Y'cnr remarks about tanks in 
Lalitpnr would apply equally well to the other parts of the 
.Ilinrsi District ? — In tho fiat land it would not apply, hufit 
wonid to the soullicm poilions of parganas dhnnsi and Alar. 

40. Q. {Sir Tdonac Iliodcm.) — Isuppose you made seme 
tanks in the last famine r- No, they omy deepened two or 
three. 

60. Q. You cannot say wliat xrns the result ?— No. 

61. Q. Instead of 5 per cent., if yon could get half that, I 
think there would he a very good case for the money ? — I 
think they would pay 2J per cent, certainly. 

62. Q. I suppose tanks very often burst P — ^Yes, very 
often. 


to 11*. 700 a ic.-ir. 63. Q. That is hcc.anso there is no escape P — Yes, seme* 

29. Q.fTAe JPresMen/.l- Who made itF-Tliis tank was }‘®»* <lwongh neglect of the lundh which 

oricinally constructed in the ISOS-CO famine. It hut>t in it has been allowed to become weak, 

the rains of 16f9 ; and ira» reconstructed 7 veais later ; the 64. Q. The escape generally costs ns mnrh as tho hutidh P 
tainindnTS taking Rs, 3.000 talari, ofwhichsome Rs. fOOor — In a good many places you can get a natural escape over 

15s. 90-1 was finally temitted, Tho work done in lfCS-C9 was roek. 

of no assiftaneC, the whole haring had to be done ever again. e- « , . , , » v „ . . , . 

The water is held uptill ibe time of rowing and tlien let I" Ij'** programme complete P — No, tbatiswbnt 

o!F and tbe bed sown. * I'®®" ““I® t® this Bea.<on. 


80. Q. p/r. 3/tiir-JiraelY»sff,)—llow doyen know that 
it ewl* Its. 3,000 F— I have been told so. 

SI. Q. (iFiV rdewer JTiyXffm.)— Snell tanks an> very like 
field embankments f— Tliey l-t tbe water cut at tbo begin- 
ning of tbe cold weather and icw their win at. 

32. Q. (Tie Prfsideiif.)-^y\'Hi would you ndtoealr for 
I.nlitpur ns the bist means of enabling it to resist famine ? 
—I would have a e.aTtfiil survey made o( these tanks and of 
the diffcreni site* in consultation with tlio ramindnrs of tbo 
village so a« to ascertain wlicther it would suit them to 
have a lank, and tbcFC projects sbould bo carried out ns 
funds might be nvan-sble. 

SS. Q. Do yon think storage of water on a large scale 
would assist Lalitpnr F— It might keep up the water-level, 
and you might take small canals out of inch rerervoirs, but 
the eonntry is too billy for a large canal to bo possible. 

34. Q. Have you tbougbt of largo itoMgo works in Ibat 
dislriit for irrigation P— Yes. 

36. Q. Do yon tbink tbere arc posiibilitici IbcrcP 
—It loolu ns if it should be possible. 

- 80. Q. Tho red soil of Lalitpni is poor soil ?— Yes, tho 
Sitllemcnl Officer’s average rate for cultivated dry ymf 6 ri 
is 11 annas per acre ; hut such sod is tisnally enUivated for 
only 2 or 3 ycaia, imd then lies fa]low for S to 12. 

37. Q- Is it the Kime ns that which is irrigated ? — Yes, I 
believe it is ; by long cultivation and manuring tho 
irrigated land has become heller aoilthan it was before. 

88. Q. Do the tanka silt up much P — I don't think they 
do ; certainly some of the Chnndcl tanks have to tome 
extent silted up, but they are probably 800 to 900 years old. 

39. Q. Do tbo people look after the oxisling tanks 
thomsclvcaP — ^Yes, to fat ns they ato looked after at alL 

40. Q. Do they do repairs P— Sometimes, not always. 

41. (2< Are core masonry sIuieesF — In some; a good 
many have natural escapes. 

42. Q, Do they irrigate l-abar land at all P— In Bant 
they do ; it is called moti and inoludcs mar and l-aiar. 


66. Q. Wliat did they spend on tho Baksa bttndiis P— 
118,9,337. 

67. Q. If you wanted 6 per cent, it would bo obontRs. 
GCO; nobody conld get that out of them ; could they P— I 
don’t know wbal ba-s happened by increase of revenue in the 
Inst settlement of 1892. 1 will try to find ont and send it 
in. 

68. Q. I think, if you conld bo sure of getting your 
6 per cent, at the next sott|erocnt, it would bo good enough P 
—I tbink it conld bo done if tbo tanks were cbK^cn properly 

69. (2> How many works of this kind have you got 
(pointing to programme) ?— Tlioro are several bondr^ tanks 
Knd6anrf6ias; by tanks 1 mean iundAs put across the 
drainage lines. 

CO. Q. What do yon propose about tbo bandhias i sbould 
these be done by Government P — Yes, 1 think, this would bo 
best : Bomcwliat os snggested in Mr. Barlow’s report. 

01. Q. Would tbo people do it tbomselvcs P— They do 
sometimes. 

G3. Q. Would you confino Government work to tbo 
making of tanks P — No. In Lalitpnr even in tboso scttlo- 
ment circles containing most black soil, this soil rarely 
amounts to moro than lull tbo cultivated area.. I-tbink- in 
a great many niaccs sites conld be found for tanks wbonee 
tho ncoplo would irrigate dvmat, that is a mixture cf red and 
black soil. 

C3. .Q. Do they irrigate where tboie is black soil P-« 
No. 

€4. Q. If yon put your tank where tbero is blaoksoil, 
they won’t use tbo water; will tbey P— A big zamindarin 
Lalitpur said they would very probably use the water to 
inigato black soil, but for tbo first wotblng only. 

66. Q. Would they lift it ?— No. 

60. Q. (Mr. M«ir-Mackcnsie.)“Thero are already 
great many wells in LaUtpur P — ^In red soil in tbo valleys. 

07. Q. Not under tanks P— Yes. 


43. Q. Wliot is tbo reason wby that village docs it and 
not otlicrs P — Tlio tank is wall sitooted ; it was built in the 
18G9 famine ; it burst in tbo rains of that year, and was 
repaired about 1890. Irrigation from it only began in 
1869, bnt beforo that it bad done mueb to raiso the spring 


68. Q. Do wells not protooted by tanks hold out as well 
as others P— Not as^wcU ; in tho 1899-19C0 famine in Tal- 
bohat in tho red soil the ra5t area was only 76 per cent, of 
the normal ; tho rail there .is all irrigated by wells or 
tanks. 
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69. Q. "Wen tho tanks nscfnl in tho ffttnincP—Tlio 
Tillaurcs that sniTtrcd most srcrc cfrtainly tkose tliat Iiava 
not got tanks. 

70. Q. Now looking at somo figures 1 hare, I skonld 
like to ask, why more relief was not given in 1E99<10()0 7 — 
"Wo were perhaps not very liberal. 

71. Q. If relief liad been riven willj greater liberality 
perhaps yon could have relieved more P— Yc», but I do not 
wish to be thought to imply that relief in IS90>1600 was 
not liberal enough,— rather tluit it was ovcr*Ubcral in 1696- 
97. 

72. Q. Why was it less P—1896’90 was a famine year 
in Bundelkhand; in 1893*94 and 189-1’05 rust destruyed 
the whole of the wheat croM ; 1890’0l and 1891*92 were 
had years. For more complete details, see Mr. Hoaro*s 
Settlement Beport for lalitpnr, p. 6. 

73. Or Tbey had not been able to rocover completely p— 
No ; they ^d had only one good year (i.e., 1897-93). 

74. Q. That was soiEcient to account for the distress 
sot being quite so severe in 1S99-1900 ?— Yes. 

76. Q. TTbat are the wells like ; are they mof{ of them 
nnk tbrongb rock P— They go down to the rode. 

76. Q. Do they stop ntlbe rock P— Tlicy fomclimes blast 
the rock, but they never go through the rock, I think; 
sometimes they come on to a spring, where the rock is 
fissured. 

77. Q. How are the wells built P— Generally with dry 
hrieks. 

78. Q. They don't use stone P— Is the south they use 
sandstone. 

79. Q. Do they hst on indefinite time P— Fifty years. 

80. Q. And then they fall in P— Yes, if they are not 
looked after. 

81. Q. If th^ were looked after, would they last an 
indefinite period ? — I think so. 

82. Q. Have yon seen any veiy old wells P— There arc a 
good many fairly old wells ; there is a properly built well • 

. in Lalitpnr which is dated 1600. 

83. Q. Is it very esqiensive P— Yea 

. 81. Q. The main use of tanks would he to feed wells. Is 

there ony difficulty about getting wells made ; supposing 
you made tanks, would the people make wells P—Ycs. thev 
might want tokaoi* 

85. Q. To whom would it be given,— samindars or ten- 
ants ?— Sometimes to the one, sometimss to the other. 

86. Q. Are they small rauindars P— Tho majority arc 
smalL 

87. Q’ Ib there any difficulty in getting a joint agree- 
ment for /alraci fora well or tank ?— There is sometimes 
diffienlty, but you could square them if yon talk to them. 

88. Q. T7onId these tanks hold out in a year like 1896-97 P 
—Yes, they had 35 inches against an average of 40. 

89. Q. And in 1899-1900.P — They got very dry that 
year.* 

00. Q. But wells nevertheless held out P— The m5> area 
went down 23 per cent. 

- 91. Q. As regards tluB.tank that cost Br. 3,000, do yon 
know what area is actually irrigated ? — ^It is more in 'the 
nature of a handiia- 


92. O’ '^hat is the area inside tli« tank that ptm a 
good crop P— CO to 70 aerts. 

93. Q. And iherentalof that land F— The land fa now. 
leased on ItUai, t.e., the tenant and zamindar ibeli takes' ' 
half tho ]Todoee; in 120J K. the mmindars’ half connrted 
into cash at current ratra was recorded as Its. 7C0 ; in 1306 
hetween its. 500 and Bs. COO. At settlement the land was . 
leased at fls. 10 per aero. 

94. Q. “Wlat is tho dry rate P— Tlie land benefited by 
this tank wai recorded, in the 1830-68 seltlemen: as 
dumat and the total reiital of the area as i.'s. 116. 

95. Q. {Air. Jiajaralna JUif<ftf7i»r.)— Does the whole of 
the rent go to the zamindar P— Yes, Government has nothing 
hut the land revenue. 

96. Q. (Air. Molr-Afaelenste^'Do yon think most of 
these (anks that yon propcce to make would have an area 
Inside them that would hr cnltirablc p— Some srould ; rome 
would not ; it depends on the silnatkm. 

97* Q* Do yon propose most of these tanks as relief 
works P—Y'fs, hnt they sronld, of course, want some 
juaeocry* 

08. Q- Did you propose them as relief works in 1899- ' 
1900?— Yea. 

99. Q. Were they adopted P— To some extent, the famine 
besides was not so great as was expected ; there nas tome 
hesitation about patting the workers on tanka. 

100. Q. Why was there hesitation ?— Tho prqjeeia were 
not qnite ready. 

101. Q. Yon don't think Ihers would have been hesitation 
if the projects had been ready p — 1 think the togineen 
preferred roads as being easier to manage; these tanks are 
compamtivcly small works and more diffiedit to manage. 

102. Q. With rrgard to the difficnltin of management 
on don't consider them insnpetahle P— No ; 1 am spealang, 
owever, withont mneh famine c:^tience. I don't ses 

why fonr to five tanks in neighhooring villages should not 
he made into one charge. 

103. Q. You have spoken about the large reut a zamindar 
may expect if he makes a useful tank ; why is it then that, . 
with exemption from sssesimenf, the zamindsrs have not 
done more than they havep— They have notthemoe^, ' 
and they aie not a partlenlarly enngetie lot; some of the 
bigger zamindars have cone lomcthiog. 

104. Q* What Las teen the results P— I hare no figures, 

but I will scud them in. \ 

105. Q. Was there mueb contrsetiou of cultivation as the 

result of the famine of ISOS-OJ F— Not very much ; theje 
was a eoDsidcrahle change in the crops sows, but that w,::?! 
not so mnch duo to famme as to mst.t \ 

106. Q. There are a large number cf these tanks still ' . 
existing. Ate they in very bad repair? — Some are in 
excellent repair, but some have been let go. . 

107. Q. Yon recommend in yocr note that Bs. 50,000 
per annum 'should he spent cn canstrcciicn and repair of 
tanks; do you think any money should le spent on the 
repair of existing tanks P — Yes, I think so. 

108. Q* (ZXe'PfMitfenf.)- Doyou think it is the duty 
of Government to keep them in repux where the people poy 
wet -rates? — Yes. 
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• 109. Q. (il/j*, .il/wrfaliar.) — As regards the 

Paw's tank, were the Wds iti the water-spread nnonlHvated 
■ before th'e tank was repaired P — I believe they wore cul- 
tivated like other dry lands. 

110. Q. If a tank was repaired by^ Government at a 

largo outlay, could the zamindar come in and levy a wet- 
rate? — Yes. - - 

111. Q. Is that allowable under the lawP — I don't know 

if.it is allowable ; in-Lalitpnr tbey hardly know what ooon- 
panoy rights are. - - _ . ■ • 

112. Q. {Mr. M«ir-Maelenzie .) — Wonld the landlord 
have any difiioalty in getting another tenant for a good 
bit of wot land ? — No, if he takes too ranch they leave 
him. 

119. Q. {Mr. Soberts ) — Lnlitpnr is a particnlarly back- 
ward district ; is it not P— Yes. ' 

- 114. Q. The cultivated ai-ea compared with the cultnrable 
area is comparatively small? — ^Yes. 

- 115. Q. And what is cultivated, you explained, can only 
be onltivnted three yeare out of ten P — Yes, that is outlying 
and in the red soil tracts. 

116. Q. A zamindar's rights are greatly subdivided in 
these parts? — ^Yes, in a great many villages, especially 
among the Lodis and Kurmis, you get some comparatively 
big Bnndela landlords. 

117. Q. A great many villages are pattidari P— Yes. 

118. Q. And they are cultivating zaraindarsP— Yea. 

119. Q. In these patlidart villages the best lands in the 
village are mostly cnltivated by zamindars P— Yos. 

120. Q. These Lalitpur people are very little given to 
civil and rent litigation ? — ^Yes. 

121. Q. They are particularly amenable to authority in 
these mattets P—Yes. 

122. Q. And the amount of civil and rent litigation 
rdntively to the population that gives rise to litigation is 
smaller than in the district P — Certainly, there were, I 
think, only 19 ejection cases. 

123. Q. That points to the fact that oocnpancy rights are 
not particnlarly valuable P — ^Yes. 

1241 Q. Landlords are not exerting themselves to prevent 
their acquisition, nor do tenants lay any great store by them P 
— ^Noi ocodpanoy rights, except as regards land within the 
tareia of the red soil villages, have almost reduced them- 
selves to the right to a somewhat uncertain amount of cer- 
tain kinds of land at cnstomary rates. 

125. Q. There is no great difference between oconpanoy 
rents and non-ocoupancy P — Practically none ; Mr. Hoare 
finds that, if anything, oocnpancy rights are a bit higher. 


126. Q. In the case of improvements made, the qnestion of Mr. C. A. 
the amount of bcneRt the tenant would be entitled to would Silberrad, 
be settled rather by custom than by recourse to the .law 

oonits p —Yes, certainly. . , ... 

127 . Q. The tenants would pay the same rates for wet land, 
however it had become wet ? — ^Yes, they have certain cns,* 
tomary rules to determine the amount, for wet land. . 

128. Q. Neither party would claim the interposition of 

thelawP— No. . , 

■ 129. Q. As regards these civil woi-ks that yon call handhia 
in your report P— I should have said village relief works. - 

130. Q. That means works not to be carried out by the 
Public Works Department P — Yos. 

131. Q. Eoads and big tanks employing 5,000 people 
are allotted to the Public Works Department and s'malW 
works to the Civil DepartmontP— Yes, but as regards the 
numbers in this programme, I would not like to lay any great 
stress on them. 

132. Q. Would there be much difficulty in supervising 
these works P — I expect there would be. 

133. Q. The principle of the division is that the works 
are supposed to be less open to supervision P — Yes. 

134. Q. You mentioned one reason, why more tanks were 
not made is that the zamindars were too poor ; that gives the 
hope that they would do more; yon mentioned also that there 
are a great many existing tanks that have been allowed b.v 
tbe zamindars to burst and fall out of repair. What is the 
reason of this ; can you say P — Want of money largely, but 
also want of energy and slackness, and also to the number of 
co-sharers which makes it difficult for them to arrange 
between themselves how to distribute the cost. 

136. Q. If these tanka were taken up by Government on 
any extensive scale it would seem to follow that the 
repairs should be under Government supervision P — I think 
so certainly. 

136. Q. They could not be left to zamindars P— I don’t 
think so. 

137. Q, (Kc PwsiVenf.)— Is there any point yon would 
like to bring to the notice of the Commission P— I was talk- 
ing lately to the rah of Gnrsarai. He wants a canal taken 
out of the Pariohha reservoir on the east of the Betwa so as 
to take water into the Garotha pargana in which hie estate 
(66 villages) lies. The difficulty here would be the hills near 
Parwo. I was also talking to a considerable landowner of 
Chirgaon who asked about tbe possibility of constructing a 
short canal from Pariohha at a higher level than the existing 
Betwa canal to irrigate land around Chirgaon {i.e., nearer the 
bead-works of tbe canal). 

138. Q. Would tbe rah be willing to take water on mar 
landP—He said he would, but it is mostly wanted for 
halar. 


Mb. B. P. Ateinson, Superintending Engineer, Public Works Department. 
{Jhansi, Bth December 1902.) 
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1. Q. (2%e Presiifenf.)— You were formerly Executive 
Engineer on the Betwa Canal P—Yes. 

2. Q. Had you any experience of Bundelkhand before 
that P— No. 

3. Q. Were you here in tbe famine ? — No. I know 
nothing about the famine in Bundelkhand. 

4 Q. What do you think the best course for extending 
irrigation in Bundelkhand P —Developing the present 
system and building storage reservoirs. 

5. Q. The first depends on the second P— To a great ex- 
tent. But we can do more irrigation with what we have 
got, i.e. by developing the system. 

6. Q. To a material extent P — Yes, especially in a year 
of drought, because at tbe end of the rains at the beginning 
of the cold weather there is always a large amount of water 
in the Betwa. As soon as our distributaries are made 
sufficiently Inrge we can utilize a great deal of the surplus 
water. ' 

7. Q. Yon have no doubt about that p— None. 

S.’Q.'The.fignres are not very encouraging? — ^No; the 

canal has been badly handicapped for want of water. 

9. Q. Extension depends on whether there is any rrore 
water? — I think .so certainly, particularly as regards the 
hh'arif : that is the early kbarif. We could double the 
kkarifU we could get the water stored. All through last 
cold weather whilst I was marching about the canal I had 
to say that I- could not promise water for early hbarif 
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sowings, as the cold weather had not developed itself ; I did 
not know whether it was raing to be a dry or a wet year. 
It turned out to be dry and we used all the water for the 
rabi. 

10. Q. That is the water stored? — Yes. We include 
also the water which is running down the river all tbe 
time. 

11. Q._ In the hot weather what does that amount to P— 
Nothing. 

12. Q. Then you would have to be living on your method 
of storing water P— We are living on it now. We always 
try when the demand is hot to run down as much water ns 
wo can ; it is generally more economical, and that very' 
soon becomes more than the river can give ns. The demand 
is increasing ; the river supply is decreasing. 

13. Q. {3fr. Muir-Maekensie.) — Do not you get full 
up in January -or February P — Two years ago wo more than 
filled up ; we could have filled up three times over ; that 
was an exceptionally wet year. The river and, tbe canal ' 
just, balanced this year at the beginning of November. 
The water could be seen running over tbe shutters for 
some days afterwards as a freshet came down. ' 

14. Q. 'What state are tbe Ken and Dassan projects now 

in P — ^I am afraid I cannot tell you very much abont them. - 
They are not in my charge. They are directly under, tbe 
Chief Engineer. The Ken Canal project has gone up for 
the sanction of the Government of India. I do not know' 
prhgt state the Dassan prefect is in. > 
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28. Q, (Mr. Muir- Mackenzie .) — ^Whot is tlie menning 
of paleo ? — ^Wflter sent on to the ground to ennWe Chem 
to plough. After the rains it is gcnernlly done nrith the 
rains moisture. 

29. Q. Have you estahlishment enough to work out tho 
design of one of these big tanks P — Not enough to do it a^ 
quickly as I should like. I cannot spare the estnblishuient 
at all now that the iri'igation has hegnn. 

30. Q. Any chance of getting adequate men from out 
side P — ^Yes< plenty of men if I had the money. A survey 
was done to a certain extent by Hr. Thornhill in 1882, ' and 
we simply want to verify this and get a few additional 
levels and sections and it would not take a month to get the 
'sohemeont. 

81. Q. (The President .) — Could you lay your hand on 
10 sn^eyors P— Tes. The real difficulty would he the 
supervision ; it is a question of money, have not the 
establishment in the Department at present. 

32. Q. It is a matter of a few hundred rupees F— And 
the matter of getting the meny Ififln get tbe men to do 
.the BCjtupl;Snrvey .work. 


53. Q. liVhnt wilt the storage give ? — I think it is about 
40,000 to 60,000 acres rahi and 4,010 or 6,000 khatif. 
There is not a very strong demand at present in an average 
year ; it would all be worked up gradually. 

64. Q. Yon say here that the cost roughly estimated is 15 
to 16 lakhs. What is that tbe coat of ?— The 3,000,000,000 
cubic feet of water. 

66. Q. Do you think it would come to that P — I think it 
is a very liberal estimate. 

66. Q. It does not appear a liberal one from this P— Yes, 
tbe figure should have been 0 hundred millions, not 7. 

67. Q. The one higher up would be very muoh larger P-* 
Yes. There is a large natural store of wafer below the 
rook, and by tapping that we should get at least 
200,000,000 more. 

68. Q. Are any of these on tributary streams P-rAll are 
on the main river. - 

69. Q. Yon ieanndt'de^nd on these others ? — They are . 
not so certain as the m^n river, but two of them at* very 
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fair catoIiioeDts. - However, tbe estimated volume of storage 
is very- small on them. ' 

60. Q. I understand that you only charge 8 annas an 
aefe for .the irrigation of mar and kabar that goes .on in 
September P— The charge is.,8 annas. All crops that take 
one watering are charged He. 1 flow and 8 annas lift. 

. 61. Q. That is any soil ?— Yes, except mar and kabar. 

62. Q. And mar ani kabar are only half that P — Yea, 

63. Q. 1 asked because I infer from this statement of 
yours, on page 32, that yon considered an increase in the 
mar and kabar areas in 1896— a steadily maintained 
increase. But I now understand, which I did not when 
Mr. Laurie was here yesterday, that the increase has been 
due to the lowering of the rate P— No doubt that has 
had some influence, out the increase is alse very much due 
<0 the fact that they have found out that irrigation is very 
beneficial. In kabar they have always irrigated fairly 
well. 

64. Q. {The President.) — It would depend when this 
change was made P— In 1896*97. In 1897*98 the area was 
7,000} in 1898*99, 12,000} in 1899-1900, 10.000} in 
1900*01, 10,000 ; in 1901*02, 15,000. 

66. Q. {Sir Thomas That has been obtained 

by reducing the rate P— 7^ some extent. I think both 
influences have been at work. They find that black soil 
will take irrigation. 

66. Q. You think that in good years irrigation does not 
increase the value cf the crops at aU on the Betwa Canal P — 
As regards mar soil it does not. 

67. Q. And the other P — In the puma it certainly does. 
The latter is practically the same as the Doab soil. 

68. Q. Even if yon had good rain the purwa soil is 
benefited by irrigation P — Very little then j but that only 
occurs once in 15 years. 

69. Q. Have you anything to say on the question of the 
financial failure of the Betwa Canals P — I think the main 
reason is that the cultivators are not yet used to the canal, 
and that they are a very slack lot and will not take any- 
thing of the kind till they an taught. 

70. Q. If they will not have rice you could run water on 
to their jonar in September ? — "Wo could io a dry year. 

71. Q. lYould it over affect materially the financial posi- 
tion of the canal P — Most certainly. If we could get rice 
introduced, it would very much affect the financial condition 
of the canal. 

72. Q. Is it necessary to have an early khar^ supply 
to get a rice crop P — That is the trouble. Most kinds of 
rice can be gpmwn after the rain has broken, but none about 
here that I know of. There is a good deal of rice near 
Jhansi. For three years running the rice below a tank 
which I know was an absolute failure, because the rains 
broke so late. The intention of that tank is to irrigate rice 
below in the rains and then to run the water off and culti- 
vate the bed of the tank. 

73. Q. Is it broadcast ^rice P — I have never seen it 
planted. From the look of it it is broadcast. 

.74. Q. . {Mr. Mwr-Mackenzie.) — I see from your rain- 
£kli statistios that there has been very good rain in June on 
the canal in 8 years out of 10 P— In the last three years 
since 1 have known the Betwa Canal, there has been no. rain 
till the middle of Jnly. 

75. Q. I mean 1891-92 to 19C0-01. There are only two 
where the rain has broken in July. In most Junes it has 
been over 7 inches ; once over 9 inches P— In 1900 there 
was no rain worth mentioning.. 

76. Q. That is in Jalaun. I do not know whether it 
will refer to Jhansi P— Not necessarily. 

,77. Q. {Sir Thomas Highami) — July is the sowing time 
for rie'e P— 'That is the time for transplanting it. 

78. Q. Btoadcast rice P — Yes, they sow broadcast rice in 
Dehia Dun as soon as the rains are down. 

79. Q. You think they would do that P— They will have 
to be taught ; they are not accustomed to itnnd are a slack 
lot. 

80. Q. They have had a good .many years to learn it 
in P — There has been so often the difficulty of the water- 
supply in the canal. 

81. Q. You can always have plenty of water as soon as 
the rain falls. You do not open the caual then P — We have 
had nothing to open it for so far. 

82. Q. The rice is waiting for the rrater and the 'irater 
is waiting for the rice P— I do not think that the rice is 
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waiting for the water. Cultivators have made no arrange- 

ments for sowing rice. Nor will they do so until they are Atkinson. 

taught. ■ — ■ 

83. Q. {Mr. Mair-Mackensie) — With this rainfall .in • 

July, if the cultivators wanted to sow rice at all,. would not' 
they have had enough rain without the help of the .canal P 
The average of J uly is 8^ inches P — It would be enough if 
they cared to do it. 

84. Q. I do not pee that the canal is responsible for their 
not having rice P — If rice is to be introduced, we shall have 
to teach them rice. I have spoken to them about it and 
they say that they do not understand rice. If we could 
find some rice that would grow when sown, in July, the 
canal would develop the area, especially when rain failed. 

85. Q I do not quite understand on what you base your 
hope that in a year of good rainfall you would extend your 
irrigation if yon had this increased storage. Do you find 
that the people are more disposed to take water than they 
were P — They are certainiy more disposed to take water 
than they used to be and increasingly so. 

86. Q. Is that not only on account of successive bad 
years P — I think not. I think the new settlement now 
going on in Jalaun District has something to do with it. 

87. Q. What has that to do with it P — In one or two 
parganas the settlement has been done and they are keen 
on extending cultivation and irrigation because the land bus 
been assessed as dry and in large areas as uncultivated. 

88. Q. Then they will have to pay wet-rates P — Yea, but 
less rent. 

89. Q. We have heard that the landlords can raise rent 
with the greatest facility in this country P —That .was 
Laiitpnr. 

90. Q. I thought it applied to the whole of Bundelkband, 

Is not that the case in Jalaun P — I cannot say certainly 
about that. 

91. Q. I confine myself to the apprehension that, given 
good years, irrigation wonld go down. Even now in 1899, 

1900 and 1901 they were pretty bad years, but you only 
had 32,000 acres and 3u,000 against 27,000 in 1890 P— In 
1899 ne had only 32,000 because we had no more water and 
we had to remit irrigation revenue ou some of the land 
irrigated because we could not give water. 

92. Q. In 1900-1901 P— We bad a tremendous lot of 
rain and they did the whole of the 34,000 acres by the 15th 
of December. Bain broke after a great part of the irriga- 
tion had been done and we were left with our reservoir full 
at the end of March. 

93. Q. Did yon manage to start the kharif in ISOl- 
02 P — Yes. But they had had none the y ear before on 
account of exhausted reservoir, and they bad got disheart- 
ened. The area was about 2,000 aores. For this kharff 
just past (19021 ih the same as before when there was no 
water. 

94. Q. If yon had had this extra storage in 1896*97, 
would yon have irrigated double the area in the rabi P — I 
do not think that we could very well have disposed of the 
water as the canal then stood. No improvements had been 
made then and the channels were' all contracted. With the 
improvements finished which are now in hand we could 
certainly have done it. Yon may notice that the area of 
lust year 1901*02 was 43,000. and the area in 1806f97 was 
62, COO. Last cold weather was by no means a famine year ; 
it was a dry year. We began irrigating much later, than 
in 1896*97 and we had 48,000 acres against 62,000 in a 
year in which every drop of water was made the utmost of. 

95. Q. In improving the channels are you doing any- 
thing in the direction of taking more water on to better 
classes of soil— the kabar and puma P — No, we are no 
doing anything in that direction. We are allowing the 
water to go where it will be taken. At present the Betwa 
Canal requires general encouragement mote than .anything 
else. 

96. Q. Is it not possible to carry the Betwa water to a 
larger extent into better soils P— No. There are only small 
extensions of present channels possible, running them a little 
further on. There are very few new tracts of the better 
soih we can go into } practically noue. 

97. Q. In these days when you have very little water 
what is the system P Does the oultivulor help himself to 
the water when he wants UP — The system' is the same 
tbioughont these provinces. You have the distributaries 
mnniug down the country and the distributaries have the 
outlets and from the outlets the* village channels are carried , 
about over the fields. 'When the water Is passed down the 
distributary the cultivator takes the water when he wants 
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Ur. R. P. it. Wo feel the pulse of the demand and lot the water 
Atkinson, through the distributaries according to that. 

t 1 ®-®' with this system of everybody 

tatog the water when he wants it; without warning yon 
beforehand, that it leads to your being short of water* later 
on for a second watering P— No. Of course wo have to 
watch. We know pretty well how many waterings a field 
can do with, and if there is any risk of ninning short of 
If » iMue notice and put on periodical closures, 

of ws^r *** **^*°^ ™ any risk 

?■ mention that you had to remit because 

yon had not been able to give water P-That was because 
our channels were in a tight state; we could not gat the 
water down and wo wasted a good deal in shoving it along. 
How we can run it down in largo volumes and satisfy every- 
one simultaneously. . . j j 

100. Q. Ton are satisfied that under this system yon can 

so feel the pulse of the demand that yon run very little risk 
of sfanting anyone P-I think so. That is my experience. 
Mr. Laurie, now on the Betwa Canal, is having .exactly the 
wS* “®^ (middle of January) and is doing very 

101 . Q, We have been told in Bombay that you mnst 
have an application beforehand for water in oW that .'the 


■ department. may be'fnlly aware of the drain likely to 

very limited ludeed. It is not necessary hero. i-,- 
■ 102. Q. iint your own supply is limited P— Yes. bntVfl 

®n always reckon on enough to see the rabi thrS 
Sowings ai-e only effected in a certain period ; that oLou^te 
we are bound to see through. In a year of big doS 

If'thnr f “V” ®®[^® sown with 1-aiiis^rioisture. 

ean get water on to that, it is all the hetter for them 
and for n% but we have no wsponsibility there. The whole 

108 . Q. Have you any opinion regarding this scheme for 
making a nnmbei- of small tanks montionel by Mr®^£ 
radP-I have seen a little of lalitpur, and I think the 

Bohemo would be of very great benefit . . * “® 

104. Q. Could they bo made to give anv r>itnrn_,.»i 
necessanly a full one P-Some, but m!st of them Sd nTt^ 
They would all do good of conrse. 

the work 

np P Within hmits I think they ought to take ifnp. 

in- 


Mb. r. J. Kobuan, Calcutta. 
{Agra, ISth December 1902.) 
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is 22 miles 
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many of these 300 feet wells are togotief?-lt!^;;_^''’.*^., to 
put wells down to the 480 feet etrata, and 'very eeliSl: 
the 720 feet etrata ; but 300 feet is about the average 
of inigalion wells in the Kazusa valley. 

2. Q. What is the ioilp— Itoonsista of eand, clay, de- 
composed granite, and oooasionally layers of pebbles. 

3. Q. And the spring level is not reached until you get 
down to thatP — The first spring is at 800 feet. Of conise 
this is not all over Japan ; it is only where Kazusa wells 
are sunk. After my report was written and had been 
disoussed in the Japanese newspapers, a paper manufac- 
turer in the suburbs of Tokyio came to me and asked me 
about this system, and he put a here down to 800 feet be- 
fore striking water. 

4. Q. What is this valley like P — There is a high range 
of hills lying hack of it, 12 to 20 miles from the sea, and 
then and along Tokyio Bay the land has been reclaimed for 
two miles out seawards, feizusa style wells are even sunk 
in this reclaimed land which about four years Ago was sea. 
The highest point in these hills is Mount Tsukuba, which 
is 2,923 feet high. 

5. Q. Is there anything different about the place to the 
country in general P— All around Chiba the country ia 
more undulating than billy, while in other parts of Japan 

. the land la more hilly than nndulating. 

6. Q. Then the Kazusa system originally came over 
from China P — ^Yos, or at any rate a system very much like 
it. Abhi Hue's book on .China gives a short account of the 
Sychuan system. In my report I say that trial borings 
have been made up to 1,200 feet, hut since that report was 
written, 1,4C0 feet were bored in another province, in 
Bchigo where the oil-fields are. There the soil is disinte- 
grated granite with solid boulders interspersed. When they 
struck one of these boulders it was very slow' work. 

7. Q. Is this system used then for boring for oil just 
as well ns for boring for water? — Yes. An American 
Missionary, who was up in Echigo some 18 or 20 years ago 
and knew something about oil, told the Japanese that there 
was oil there. A Japanese syndicate was formed and 
took some of these Kazusa men to Echigo who put down trial 
borings for oil. In the meantime the thing was a good 
deal talked about and the Government then employed an 
American expert with American machinery, and now Echigo 
is n great oil-field, lii fact the Standard Oil Company, 
under the name of the International Oil Company, has 
stepped in. 

8. Q. Is this system being practised as well in CbinaP— 
It is still going on there now. I have not seen, it myself, 
bnl 1 was told that it was so the other day by a man in the 
China customs, and also by an American Missionary. 

9. Q. In the Kazusa valley are there special surround- 
ings there which differentiate it from the country in 


10. Q. I suppose there is some irrigation 
A very great deal. 


in Japan? — • 


rir- ^ seen irrigation wells of this desorin- 

depfb them, all round Chiba. 


a considerable 
"■'•lisp— I have 


area commanded 
no idea what 


or 
area is 
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[ by such wells, bu. eomething considerable- 
Is of thousands of Bor55?l',- . I “''Jed to get statistics 


12. Q. Is 'sa.'Mu , 
watered by these^i 
watered b 

hundreds v. ......w 

from the Japanese authorities, but faileu^-: . In my report' 1 
say from two to five acres. That is a ver;p'lbig area for one 
well : I should have put it down at from v^ores to three 
acres per well. 7J 

13. Q, You have been some little time in Indiaej^ have 
seen the style of country we have around us here. iJo jvuu 
consider that is the sort of country where this system ool^ld 
fairly be tried P — I, see from the geological report here of ‘a" 
well having 'been put down .in Agra and that the water, came 
np within 20 to 30 feet of the surface. I don’t see why 
that very costly well that was put down here by European 
methods conld not have been pat down by the KaZusa system. 

1 would not like to say how much cheaper the Kaznsa method , 
would he, 'bnt I 'know that Bnra & Co. of Howrah would' 
tom out the whole plant required for Ks. 2C0 to Bs. 300,' 
while the ^ant that sunk the- well here must have qbst 
landed in Calcutta £800 at the very least. Besides . that 
yon have had to pay for the^enormons costly piping, while' 
the Japanese nse bamboo piping. Since 1 have been here I 
have had long talks with Major Prain, Saperintendent of ' 
the Botanical Gardens at.Sibpur, and liave been comparing 
the bamboos of this country with those of Japan and 1 
have ' found this bamboo (shown) . whioh is .an Indian 
bamboo is similar to the Japanese one, which is 2^,. 8,. and 
up to 4 inches internal diameter.. This is a very fine 
bamboo and yon get it in any quantity in Sylh'et a'nd 
Assam. 'There is one thing, however, 1 must tell yon,' and 
that is that bamboos bio cultivated in Japan, whereas the 
Indian bambeos ure allowed to grow wild in the - jungles. 
When I was in Calcutta, 1 went down to Balliaghatta 
which I was given to nnderstn'nd was 'the. great mart for 
bamboos, and there I picked this one (shown) out of a large 
number, and it remind me in every way of the Japanese 
bamW. ■ ■ - ■ . 

14. Q. (Sir Thomas Sigbam.) — IVhat will . tbe inside 
diameter of this work out to ?—2!^ inches. 

16. Q.' Yon say these wells are sunk in only one parti- 
cular province in Japan P— That is so at- present. It has 
not been known elsewhere.' It was by a mere finke that .1 
found but this sysfem. I had been over the. district time 
Mter time snipe-iehooting, and I must have passed sneh 
-wells hundreds of tirues, but 1 novtr took, any notice of 
them till about two yeas ago when I went down and lived 
near Chiba, and then 1 noticed them and - made enquiries 
regarding them. 
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' ^le. Q. ly is it they Lave not been used anywhere else P _ 
—Because they have not been known su£5oientIy. - Until ' 
qnits recently, within the last 25 years, the communicatioos 
in- Japan were very had indeed and then the feudal 
system was in -vogue. ’ The different feudal lords were very 
jealous of - each - other, and if one of them got hold of a 
good thing -like this Kazusa system, they would not allow 
their neigbhouTS to' know anything about it. The Japanese 
are' a Very snspioions and seofetive people, and' although 
they learn all they oiui from other nations, they don't liRe 
to impart any information to others. At. first I could get 
nothing out -of them about the Kazusa system, and the ' 
nati-ve whom 1 employed' to assist me in my inquiries had 
' a great deal of trouble' with the natWe officials until I went 
to the latter and told them that if this sort of obstrnotion 
continued I' would put the whole thing in the papers and 
bring it to the notice of the higher authorities, and then 
my troubles censed. 

17. Q. Wherever these wells are sunk yon have artesian 
conditions P — ^Ulore or less. Wherever a 720 feet stratum 
is strnok, yon will find tho water rising four inches to a 
foot above ground. 

18. Q. Are there not many wells whore the water rises 
but not up to the surface P — There are, but they arc 
generally very old wells. 

19. Q. When a well is first made the water does rise to 

the surfiice ? — Some times noti but when this happens the 
wcU’sinker uses one of the tools which I have described 
in my report, and which they coll " the coaler ”i it is used for 
clearing tho pipe and for pumping up the water. You sec 
the water sometimes remains ^ or 30 feet below the 
surface, and they work it np higher and higher day by day 
until it flows orer the top of the pipe. .. 

20. Q. Do they never put wells down and fail to get 
tho water ? — ^Yes, at times they do, hut not often in the 
Kazusa valley. I don't know wliat the conditions would 
be in order parts of Japan. I only know that in Kaznsa 
and around Uhiba these wells are to be met with in 
hundreds. 

21. Q. There must bo strong artesiau conditions for it ? 
—Yes. 

22. Q. What is the diameter of these tubes which they 
ut down P — Their bamboos are smaller than tho Indian 
ambob. I should say the inside diameter of their wells on 

an average is not more than 2 inches s 2 inches would be 
a. fairly big well. 

■ 23. Q. You say they put down these wells and pay only 
when they find the water'P — ^Yes. Generally, no water, 
no pay. That is the system they go upon. 

•24. Q. They always do find water P— Yes. These well- 
sinkers live in the valley and they know the district 
thoroughly well and can tell you whether they will ^d 
water or not in a place. 

25. Q. How do they pay ; according to the depth gone 
down? — 300 feet wells cost from 27 yen to 30 yen. ».e., 
from £2-14 to £3. A yen, we will say, is 2 shillings. 

26. Q. Do they pay by the foot? — No. It is simply by 
the well. 

•• 27. Q. What do they ohatgo for a 720 feet wellP — Fiona 
£8 to £10. Of coarse that is purely the well-sioking 
work ; the coping sud kerb go into another account. 

28. Q. Do yon suppose these meo can siuk wells at any-' 
thing like those rates in India F— 1 thiuh they would have 
litQo trouble. You would have to leave a man in Calcutta, 
or wherever you have your bamboos to piok your bamboo. 
The bamboos here are not very straight; at least very few 
of them grow straight here, but they might be cnltivated 
to ^pw straight hers as they are in Japan. 1 explained to 
Major Frainof thcBotauioal Gardens at Sibpur how they 
were cultivated in Japan, and he was of opiniun that there 
was nothing to prevent tho same thing being done here. 

29. Q. About what length are the bamboos they put 
down in Japan ? — The full'lenglh of the bamboos up to taper 
point would he about 40 to 50 feet in Japan, but each 
section of piping is about 12 feet ; in fact they are anything 
f rpm 10 to 16 feet, bat _12 feet is about the average, and 
then they join on in this way (illustrates). 

30. Q. Sapposing you were able to get the bamboos ' 
there is no other reason why wells should cost more to sink 
iii India than in Japan?— Ho|. You ironld teach the 
natives how to do it. There is only one skilled man 
required, '“the boss," who sits over the well and directs 
operation's. He must be more than an ordinary inteUi- 
gent ooolie ; other men are shnply coolies who do the 
filing and letting down of tools in the bore-holo. 


31. Q. There is only one man who really knows any- 
thing about it? — Yes. ■' '. ' 1 • ' 

32. Q. What docs he get paidP^He takes a cbniiiict. ' 
The income of the man in Japan with whom I wprk'ed, up 
the system is not more than 12 to' 15 yen Or ,24 to 30 
shillings a month ; that is what his profits come to. 

33. Q. (TAe JPresiclenQ — I suppose labour is cheaper in 
Japan than it is in India P -7 It is cheaper in the sense that . 
it is more intelligent labour. The saAi, as yon may know, 
is the national drink of the Japanese, and for the manufac- 
tare of it the purest water is required. Therefore the 
toctorles where it is manufactured, and which are sitnated 
away in the mountmnons distiots, have to get the -water 
above the line of cultivation, and instead of using iron 
pipes to convey the water to the factories they nse bamboo 
pipes and I liavo myself known of a case where water has 
been brought 18 miles in pipes like that. 

34. Q. (Ifr. Soberts.) — How do they get round tho 
corners P— They make joints from cubes of wood (illustrates 
bis meaning). And 1 have beard from the Japanese them- 
selves; and I have every reason to suppose they were telling 
me the truth ; these pipes will last under ground for 10 or 
20 yews. Thay lay them— shonli It he deeskioi nsfflessia.'ty — 
from two to three feet nnder ground, and surronud the pipes 
'with a layer of ashes 2 to 3 inches deep. This last is done 
in order to protect them from the attacks of worms, etc. 

' 35. Q. ( Sir Thomat Miff ham .) — ^Yon have come to 
India now for the purpose of developing this system ? — 
Yes. I'did so because certain negotiations 1 bad been 
carrying on with the Bussian authorities in Fort Arthur — 
with a view to the introduction of the Bozusa system 
there — misoarried. 

36. Q. These places where your system is tried are 
places only where the geological configurations are favour- 
able to artesian wells. Yon would not expect it to succeed 
in great alluvial plains like the Ganges delta? — ^There are 
artesian configniations there too, and I don’t see why 
experiments shonld not be made. It is not only for that, 
hut. supposing a native wants to put down a well, 
he finds it not only a very expensive underta^ng, ' but 
moreover a risky one, for he does so more or less 'without 
possessing data as to the suboil, etc. Why not have this 
system introdneed into India for testing strata. It would 
be nsefnl for trial borings or for increasing the supply in 
existing wells. Then again the system is so simple that 
the whole of the machinery ccnld not only bo made by an 
Indian mhtri, bnt conld he kept in order quite easily 
by villagers. There is such little mtelligence required to 
work the system, and the simplicity and cheapness of the 
whole thing should appeal to every one. 

37. Q. Yaa would have to bring your bamboos ont from 
Japan P — Tffis bamboo (shown) as I have already said is 
Indian and is the same as the Japanese bamboo. Of coarse 
for the first few year's yon wonld hare to pick and choose 
your bamboos here, bnt then yon could cnltivate them 
later on and have bamboo plantations as the Japanese do in 
Baznsa. 

38. Q. 'Wonld you be willing to undertake boring in 
India at contract rates P — Until 1 know the strata I have 
to tackle 1 would not take any contract. 

39. Q. Yon wonld not take any risk ?— No. 

40. Q. Yon would not work on the system — “ no water, 
no pay ''?— I don’t know the conditions here, bnt what I 
do know is that the thing is very simple, and 1 cannot see 
why it should not be introdneed into India. 

41. Q. Supposing they have to go thiongh very light 
sandy soil ? — 1 had one of the best American experts ask 
me abont this very same thing. 1 hare told you how they 
go through the process. They first of all*choose the spot 
that the bore bole has to be taken down. They then dig 
down the hole 6 or 8 feet deep and into this they insert a 
cylinder of wood, iron or sometimes of very big bamboo ; a 
foot and a quarter of that cyliner will be above ground ; 
and 6 or 7 feet under greund. Around that cylinder U a. 
tube. Then they ereot a scaffolding around and over it, 
and while they are boring, a bojr in attendance is kept 
busily at work pouring down the bore-hole water with lots 
of clay dissolved in it. In sandy soil or any other soil, this 
clay not only acts as a lubricant for the tools, but by 
depotiting itself on the sides of the well braces them up. 
The wdls go down 300 feet or more without tubing, and - 
after striking water the bamboo piping is put down joint 
by joint. The operation is not a lengthy one, and after a 
time the clay settles down and forms a well round thera . 
bamboos aud preserves them. 
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2. -Q. (Mr. Muir‘Maciciizie.)—yVoti\il ihh do jiiBfc' ns 
well for rock F — Tko Jnpniicso told uio thnt in this Eokigo 
trial boring for oil, 800 fcot ont of tlie 1,200 foot tkoy wnt 
tbroDgh vas rook. I only go on tlieir report for tliioi 
but trlien 1 put down n 300 foot well inysclf I ' atiuck n 
stratum of pobbles, some 20 fcot under ground, some of 
whiob must have boon very largo. At 80 fcot below tlio 
surface 1 struck a stratum of stones, wbioh was very bard, 
and at 180 feet wu struck disintegrated granite, after wliick 
we struck the water level. It would go through kankar 
very very easily. 

43. Q- lot’s if foko to put down a wollP — Ton 
days to a fortnight. 1 have put ono down in 11 days, thnt 
was the first time. 

44. Q. What is it you would like the Qovornmenl of 
India to do P— To give mo a contract to form a school for 
the introduction of this system and to plneo some men 
under me for instruotion. 

45. Q. (The President.) — ^Havo you made any proposi- 
tion to the Government of India P — ^Yes, but I have i-eccivcd 
uo decided answer as yet. 


40. Q. Would you be prepared to give yocr.'efTiees (o 
Government for ono or two moothsP— Yes, if I am given a 
contract. My idea would Lo to bring over a couple of 
Japanese lo do tho mechanical part of tlio* work and show 
tho natives of India tho system. One of tho Public Works 
lingincers might bo deputed to report on the system, aud if 
ho reported favourably, the school could be formed. 

47. Q. Do I Understand that y our proposal is that, as- 
suming that yon have your instruments ready, yon would 
erect machinery and carry out a boring at some place to 1^ 
agreed upon for a certnin salary while this work was going 
on, that after a certain lime, supposing you satisfy the 
authorities here that ycur system is a good one, yon should 
bo put in uburgo of on nndertoking to teach tho natives of 
India tho system for a period to bo settled P— Yes, that is 
exactly it. 

48. Q. Yon have not made a proposal to tho Govcrnmoiit 
of India P— -Not quite on tho lines yust indicated. 

40. Q. When wonld you bo ready to commence works P--- 
At tho comraoiicoment of the coiningyear. 


Mb. E. B. AiiBXANDEn, Commissioner of the Meerut Division. 
(Meerut, 19th Dicemier 1902.) 

(Replies to printed questions^ 


Tho one tract regarding which I feel competent ta 
express an opinion is that comprising the Sadabad tahsil of 
the Muttra district and the Hathras^glas tahsils of Aligarh. 

2. I saw a great deal of tlio Sadabad tahsil in 1883-84 
after a period of drought, and I have seen a little of tho 
Aligarh' tahsils recently. 

3. In the whole tract, but more especially iu Sadabad 
tahsil, tho potential litigation from wells used to bo much 
better 30 years ago than it is now. 

The reason seems to bo that in about 1880 after some 
years of heavy rainfall the ^inace of tho Kali Nadi was 
much improved, and rain water, which used to percolate very 
slowly tmough the surrounding country, was run off very 
much more quickly. Tho effort of these measures was to 
lower the water level some three or four fcot oven at a 
distance of thirty miles away from tho nadi. 

Added to this tho effrtt of a cycle of years of deficient 
rainfall and the drop intlie water level brought it -down 
either into a stratum of loose fluid sand in which kaeheha 
wells could not work, or into a stratum full of ammonia or 
other substances injurious to crops. 

’ 4. -The extraordinaiy extent to which the quality of 
water varies in wells at quito short distances from each 
other in the Muttra district is a well known fact, and to 
considerable, though less extent, tho quality of water will 
vary in the same well according to the depth to which tho 
snrmce of tho water sinks. 

6. The whole tract is one which, in my cqimion, calls 
most urgently for some extension of the canal system or for" 
an entirely new canal. 

6. 1 am afraid the amount of water available iu tho 
Jumna is not sufiioient to mako-a new canal possible, and 
whether tho present system could lo extended so as to pass 
through this tract is a point on which I can express no 
opinion. 


I can only say that it is extremely desirable that tho 
extension should bo made if it' is possible. 

7. No private ontorpnsc — at least none which tho local 
zamindnrs or cultivators can command— can supply tho need ; 
but, on tho other hand, none of tho other ubstaacs mentioned 
in question 1 exist as far ns I am aware. 

8. There is certainly- a strong desire for it. The 
increase resulting in the value of produce would bo very 
large, and I should say that an average water-rate of five 
(6) rupees an acre might be charged, and that Government 
would still reap a substantial advantage at tho next settle- 
ment in the shape of enhanced lovcnuc, as cultivation would 
oxtond and rents would rise even though tho water-rate 
levied was five rupees an acre. 

9. As legnids tho constriioiion of mmonry wells, the 
small sixo of the average tenant’s holding and his want of 
means render him, ns a rale, unablo to incur the expense 
at any profit lo himself. It is therefore to tho zamindora 
thnt wo must look, and unfortunately very few of them 
core to ^ond money in this way. If somo power could 
bo given to the District Oflicer (subject to proper checks) 
to insist on landlords constructing irrigation wells, or to 
have them constructed himself and enhance the Government 
revenue by a snmwhieh would rej^y the expenditure 
interest within twenty yoors, 1 believe the polity would bo 
a good one. Tho experiment could bo tried at fot in a few' 
districts in which there' arc officers of experience, and the 
maximum cost of a well os also tho number to bo made in a 
given area or at ono landlord’s expense might bo limited. 

10. As regards tanks, such little experience as 1 have is' 
not fevonrable. They seem to mo generally to fail in a 
year of drought unless they are natural lakes of consider- 
able size. 'Where, however, there are hills in which large 
reservoirs can bo constiuctcd, 1 can quito underrtand their 
being very useful. _ My remarks apply only to tho common 
tank dug as a famine raliof work which, though it is often 
useful as retaining enough wator to keep tho village cattle 
alive, is seldom of appreciable use for irrigation. 


1. Q. (FAeTresidehf.)~^Do you think Mr. Brownrigg’s 
feeling that,' in a wet year, when there was no interest^ in 
irrigation, tho canal was not only negative, but was doing 
positive harm, is warranted'P— Somo time ago when canal 
distributaries w'ere' taken ont across drainage, no doubt 
that did do harm ; but that has been rectified. I do not 
think any. harm wonld result now even in a year of heavy 
rainfall, 

2. Q: In answer to ' question 3 yon say — In the whole 

tract, but more specially i 11 Sadabad tahsil, potential -irri- 
gation fioui wells used to be much better -30 years .ago 
than it is now,”. .due to the Kali- Nadi P-— That was the 
popular impression a large number of irrigation channels 
were made in' the Aligarh District and the Xaii Nadi was 
straightened and deepened, and that happened before the fall 
in the .water-level took- place, and popular opinion attributed 
the latter 'to ' the channels and tho general drainage. in- 
Aligarh. - 


'3. Q. My recollection is that we deliberately stopped the 
extension of irrigation, because it was interfering with 
wells P — Yes. I -remember that. The people did not want 
it brought down to Sadabad ; the channel had been taken 
through part of Muttra District and was abandoned. ' - ' 

(Afr. Muir-Maekensie.)— la not that an example of the 
original mistake of refusing water to a well irrigated tract P 

(Fhe- President.)— I think it is. There is no doubt 
that, the water-level has fallen enormously. It used -to 
be 36 or 40 feet and now it has gone down to -sometliing like 
70 or 80. ^ 

4. ‘Q. -You say in reply lo question No; 8 — There is 
certainly a strong-desire for it-(irrigatiou)." The increase' 
resulting in the value of produce would be very' large, and 
I should -say that an average water-rate of five rupees an' 
acre might - be charged, and -that Government would still 
reap a substantial advantage at-the uext'settlemcnt in 'the 
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•bape of enhanced revenne, as onlMvation nronld extend and 
rents wonld rise even though the Trater-rate levied was five 
rnpees an acre.” Do jon think that the canal water-rates 
are too low, that they miKht well be raised P — ^Wliere they 
are newly introdnced. Yon conld not very well laiso them 
where yon' have had them a long 'time and rents have 
adjusted themselves accordingly. 

. 6. Q: The fnll value of the ireigatiqn is being got in the 
. Bevenne Department instead of in the Fnblic Works Depart- 
ment : the assessments have been raised in consequence P — 
Tes, hnt the landlord gets half the increase in rent. He 
would not get any of the water-rate. 

6. Q. (Jlfr. Soherts .) — ^TVonld not a rise in canal rate be 
followed hy a fall in rents P — It might ho, but the tenants 
would suffer before that happened, t.e., in tracts where the 
low rates hove been in force some time and rents have been 
adjusted on this basis. 

7. Q. (27*e JPre»ident.)—Jn reply to' question 9 yon say — 
“ If some power could he given to the distiiot officer (subject 
to proper checks) to insist on landlords oonstrncting irriga- 
tion wells, or to have them constrncted himself and enhance 
the Government revenue by a sum which would repay 
the expenditure interest within 20 ream, I believe 
the policy would be a good one.” Yon think that the 
present facilities for tol'aot are not snfficiontP— The cases 
I was thinking of were rather those where yon have a lot 
of oeonpnnoy tenants with no very large holdings, men of 
no great anbstance who could not afford a y>aL*L'a well, and 

< where the zamindnr simply will not build one because they 
are occupancy tenants. 

8. Q. Is Government over-pnitionlar about security 
with these occupancy tenants P— Yes. I agree with 
blr. Brownrigg that Government, in some places where a 
well can obviously he made, because walls have already been 
made and worked, might freely put in mon^ there and 
charge a water-rate. In the same way I think it might 
lend money to occnpancy tenants without very much secu- 
rity. 

9. Q. The district officers must be able to form an esti- 
mate of the character of the tenants ns to whether they are 
likely to pay up P — ^Yes, hut the constant changes of officers 
arc rather against it. 

10. Q. You distinctly advocate an extension of wells 
where tbat can be done as a famine protection P— 'Yes. 
There' is certainly a possibility of making more wells. I 
never saw any Court oi IVards estate which did not require 
more wells than were in existence when it came under 
charge. The great bulk of wells are made by zamlndars for 
their own land — Khudhhast, and others by znmindars with 
non-occupancy tenants from whom they get enhancements 
easier. The places where there are occupancy tenants are 
where wells are wanted as a rale. I do not think that it 
wonld be safe to mE^e them experimentally in tracts where 
the expense is likely to be considerable, because tbe Govern- 
ment wonld probably lose its money, but where there are 
wells still working and it is only a matter of giving more at 
a moderate cost, they might be made with advantage. 

IL. Q. Do yon think that many men make a bad shot at . 
a weU P— Over this tract it was extraordinary to see the 
difference in the distance of the water and you might have 
one well with perfectly sweet water and 200 yards away you 
would have another with bitter water. Borings would give 
a certain guide. I have used the boring tools of the Agri- 
cnltural Department. 

12. Q. Is there a large demand for them ? —I believe it 
is increasing, bnt I do not suppose it is a large demand. 

13. Q. Enough to keep such materials at the head-quarters 
of each district-P— Not every district, but where pakka wells 
are habitually made. 

' 14. Q. 'Would it be judicious on a canal like the Ganges 
to rrsti'iot the area to be watered in a village ; is mischief 
done hy over-watering P— -In Meerut and elsewhere we are 
told that 70 or 80 per cent, of the land is now watered every 
year. We have had a sequence of dpryesra, and nothing of 
that sort wonld be advisable now, 'with a lycle of wet years 
extensive canal irrigation might aggravate a rise in the 
water le'vel, and 'with it the efflorescence of reh on the soi- 
ree. A restriction of canal irrigation might then be tem- 
porarily advisable. 

15. Q. People say the irrigated lands are not half as wdl 
rotected as they used to be. Is there anything in it P — 
t is a matter of wet and dry years again. Now after a 

CTcle of dry years the demand for water is enormous, and 
the duty much increased, hence the complaints. 

16. Q. Is there any artificial manure used in these parts 
for constant waterings P— Yes, but the indigo refuse which 


m 

was 'very largely used in many places is much scarcer now 
than it used toqe owing to the decline in the manufacture. 

.17. Q. (2ir»*. Muir' Mackenzie.)— "With regard to the 
saenrity question, supposing tenants were given a good long 
period in which to repay, wonld not a crop be sufficient 
guarantee for the annual instalments P— The difficulty with 
the tenant is his liability to get into arrears with his rents 
and he ejected, and if he were a dishonest man, he might 
give a relinquishment. 

18. Q. He wonld not give up land on which he had built 
a well if he could help it P — No, I do not think he would, 
but the holdings are very small, and yon would have to deal 
with more than one man’s bolding irrigated from the one 
welt. If yon took joint responsibility, then the crop might 
be enough. 

19. Q. Wonld it be difficult to get joint agreements P— 
That is the difficulty ; they are rather suspicions of each 
other. 

20. Q. Conld more be done in the way of general advances 
if officers went in for a policy of active inducement, such 
as Mr. Brownrigg described ? — Yes. 

21. Q. Wonld yon advocate such a policy or wait npon 
the demand P —It is best to wait upon the demand, except 
in a few cases where yon might put a certain amount of 
pressnre on the zemindar to indnee him to make wells where 
they ought to be, but are not, made. 

22. Q. If yon wait npon the demand, the takavi 
advances for Aligarh wonld be about Rs. 8,000 or fis. 4,000 
a year p — I should like Government to have the power to 
make wells in some cases, as I have said before. 

23. Q. In addition, wonld it not be a good thing if a 
policy of active indnoement were entered on in order that 
in Aligarh yon might increase the amount of your 
advances P— ’Ton could increase it, hut your active tahsildar 
wonld make people take money who did not want to. 

24. Q. Bntyonr active Sub-divisional officer P— Yes, bnt 
they change so often that you might have to fall back on 
the tahsildar. 

25. Q. Would it be worth while to have a more or less 
permanent man in districts where there is scope for well 
construotion P— 'As a rule, thp people liave got a great 
number of wells already made in snob tracts. 

26. Q. Yon do not think that any active policy of induce- 
ment would succeed ? — Not unless you had some power 
behind it to make tbe people think that if they would not 
do it Government wonld do it for them. 

27. Q. You wonld like Government to make wells in well 
tracts, bnt not to see experiments made in less promising 
places P — ^The people know enough about wells, and it is not 
necessary to find out more about them ; but if a man was 
willing to go te the expense of making experiments. 
Government might help him ; I would not pnt it all on 
Gkrvemment. 

28. Q. Government is apparently not nnwilling to make 
a oanal in an unpromising tract in the hopes of something 
coming of it, and what I hope to get your opinion for is that 
it would not be unwise to make similar ventures for wells P — 
The people know a great deal about wells; the oanal 
experiments they cannot make for themselves. 

29. Q. {Mr.RajaratnaMudaliar.y—'yfhy axeilte land- 
lords so indifferent about the construction of wells P— Some 
are on good terms with their tenants and some on bad. 

30. ' Q. Under eristing conditions, does it pay landlords 
sufficiently to make wells P — In many cases the well which 
was made 20 years before, and from which their land was 
iirigated is now falling in, and the tenant is paying a rent 
fixed when the well was in full work. The zamindar is 
not losing anything by the well falling in ; the tenant is, 
and though one would naturally expect the tenant to 
apply for abatement of rent he practically very rarely does 
so. The number of cases of abatement of rent is extra- 
ordinarily few ; not one to a hundred of enhancements. 

31. Q. Does it pay a landlord to spend large sums in 
cqnstructing new wells P — That would depend npon his 
relations with his tenants. If he had non-oconpanoy 
tenants, he would- probably make wells. 

32. Q. But even in the case of occnpancy tenants he can 
enhance his rent P— That depends on whether the tenant 
is already paying a wet rate. 

33. Q. I mean where there are no wells P— Yes, he conld 
enhance the rent, but tbe cases I refer to are those where 
there is bad feeling between the zamindar and tenant and the 
possible enhancement would not in such cases be a sufficiopt 
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jndnccmeni;, especially as some of the tenants miglit rafiiso 
to -use the well even if ho made it, 

• Si. Q. The landlord now enjoys a period of exemption P — 
In Aligarh Rs. 2 per acre woi'O generally let off on area 
newly irrigated from wells constructed since the. Inst 
settlement. ■ • . ■ 

35. Q. At the end of the czomption period tho landlord 
gets only half the inoreaso ■ and the other Imlf goes to the 
Government P — If the well is still working at the end of 30 
ycare. > ■ • • ■ • 

38. Q. ThntJs on private improvements effcotod by the 
landlord P — Government and landlord got half each. The 
tenant is tho man who pays,' 

37. Q. Would it he an indneement to the landlord if the 
Government share in the increase were given overto him P — 
Von cannot do that after a period of 30 years, hocanso not 
tho well only, but the ohango in prices and a Iinndred other 
things wiiioh affect the assets have to be considered. 

38. Q- But the landlord has spent the oapital and should 
be allowed to receive the full benefit of it P — Yea, and 
perhaps Government think that ofter 30 years he has 
received tho full benefit. 

39. Q. Bat after that period, a certain portion of the 
enhancement would still be on account of tho landlord's 
improvements P— If tho well is still working. 

40. Q. Assuming that, why should Government get a 
shai’e of that enhancement P If that portion were surren- 
dered to the landlord, would it induce him to make more 
wells P — I think SO years is a sufficient indneement, and I 
do not think the enhancement due to tho well can be 
separated then. 

41. Q. (iifr..So5cr;«.)— A landlord is not entitled to all 
the benefit ; all he is entitled to is to get n reasonable profit 
from his improvement. Ho is only co'shiircr with the 
Govemmeht after all in the land P— I think tho SO years' 
term is quite sufficient. 

42. Q. Is that term snfllcient to recoup him ? — It ought 
to be. 

43. Q. If so, is that all he is entitled to P— Certainly. . 

44. Q. (Mr, Muir-Maeiensie.) — Do you know whether 
Moradabad suffered much in 1878 ?— -Not very much. 

. 46, Q. Is there anything to prevent a similar distress as 
in 1878 occurring again in Ifohilkbnnd generally P The 
well irrigation is not large. There seems to bo no idea of 
extending canal irrigation in Kobilkhnnd. Arc yon 
satisfied wUb that?— 1 do not know what wonid he possiWa' 
myself. 


40. Q. If a canal were bronght into the tract, .would ll be 
a good tliingP — Yes. There; was a little experiment made 
in ^ 1890 ill Barolily District. The. zamindars. used' to 
make a bund across tho river, but flioy gave it up, as they 
could not agree among ibcmselvos, and I wrote to Mt, Coles 
ond Ibo Irrigation Department took it tip, and raado tlie 
bund on behalf of Government and it irrigated a consider- 
able area. That was a small experiment, about 3,700 acres, 
at a vfiy small cost. 

47. Q. Blit in 1877*78 tho . mortality was , vciy 
considerable in Rohilkhund ?— Tboro was a certain amount 
in Moradabad dno to famine, Imt not much. 

48. ^ Q. {The Prfndcnl.) — From my fignres in tho district 
of Bijnor where the canal is on a Very small scale, 12,C^1 
acres were watered in 1878-79 and now there is 23,70.3, and 
in Bareilly’ in 1877-78 there were 30,070 acres and in 
1800, 129,083. Do yon consider tho.ndininistnition of the 
Canal Department satisfactory lig regards' meeting the wants 
of the people P—Ves, on tho 'whole. Sumetimes when 
distribnlarics are altered there nro individual hardships, 
because some whose holdings were irrigated do not get the 
satno amount through the new channel. That wants looking 
into a littlo more. 

49. Q. Do complaints come np often to that effect p— 
There are complaints, not often. 

60. Q. Do yon have any complaints about inoorreet 
moasnroment? — Very seldom. 

61. Q. Do tho native Deputy Msgittraies do their work 

fairly well P — Yes. ' ' 

62. Q. Arc famine relief programmes kept np in yonr 
division P — Yes, hut it is n division so well proicefed that 
we have really vciy little wo could do. The largo tanks we 
hare down on tho list of tho Alig-srh District, abont ten 
tanks each to cost Its. 66,000, will not be the least good, 
because they would not bold snfficicnt water for 'irrigation 
purposes in a dry year. The programmes nre kept nji, bnt 
it is difiionlt to get any works of real permanent good. 

63. Q. Do tho programmes come np to you P— The village 

' works ones do. ' 

64. Q. Aod tboro Is some effort to keep them np to 
date P — Yes 5 changes every year. 

66. Q. (Sir Thoma* What are provided for 

as village works? — ^I’he digging of small tanl», which 
would keep tho cattle alive arc useful works, bnt a big frti- 
gntion tank would be'a failure ; nine eases out of ten. 

50. Q. These ore practically the only village works?— 
And a certain amount of road work and filling in of 
ineanitary lioles and levelling monnds in some jilaces. 


Mb. H. Msbse, C.IJB., Chief Engineer, Irrigation Branch, United Provinces. 


(Meerut, 20th JDeeember 1902.) ■> 


Kote, dated 23rd October 1902, on the expansion of 
irrigation from exiting vorJes. 

Abont 20 years ago attempts to improve the economy of 
water was actively carried out by Captain Hall in Cawn* 
pore Division. 

He amalgamated watercourses and did a lot of good. 
-His fault, however, was that he gave too small apertures in 
the ontlets, and ran the channels constantly. 

2. As Executive Engineer in Etawah Division I attempt- 
ed a ainrilar task in 1887 and 1888, and was rewarded with 
great snccess. Each distributary and its commanded area 
° was mapped ont on large cloth 

.sbects,* which, delineated all the 
'B U watercourse ramifications, lift, flow, 
'and well irrigation, as well as drain* 
age and waste soil. Skilled Deputy Magistrates prepared 
statements of the annnal irrigation effected by each water- 
course, and snhmitted statements of, superfluons outlets. 
These were then examined on the ground by myself aod 
my Assistanis, and final orders issued for the removal of 
only.tbose that were redundant. . 

In doing this the support of the Dislriot Ma^strates 
was invited, and of course the levels of the' country were 
also considered. 

' 3. The alterations were effected as far os possible in the 
dead time of the irrigating seasons, so as to inconvenience 
the cnltivators as little 08 possible. 


4. Needless io ssy many petitions were snhmitted, hnt 

they were all carefully looked into and tronble' mitigated. 
The result of this weeding was that — . - . 

(a) the number of outlets was reduced from 7,500 to 

4,600, and an immensity of waste prevented ; 

(b) " f atils ” n we abolished and power of, the petty 

offioiala in levying blackmail was minimized. • 

(0) The Canal Officer and his staff were spared the 
■ very seriops trouble of passing supply to the 
tails, ^is gave them time to pr^are .projects 
for drains, minors, etc., and for improving the 
seotionBof distributaries. 

5. The result of these salutary 'measurea caused much 
satisfaction to Colonel Forbes, Chief Engineer, and 
Mr. Beresford, Superintending Engineer, and Colonel 
Corbett, B.E. The people rejoiced openly over the ease 
with which they obtain their irrigation and their freedom 
from oppression. Orders were issued io carry ont rimilar 
measures elsewbwc, bnt for some reason not much progress 
was made, 

6. The benefit- to GoTemment was great, as it .was 
possible to equalize the distribution - of water and give as 
mneb supply at the tarls of the channels as at the beads. 

tTbbbihe trne cri* The economy of volume allowed 
efficiency for extensions elsewhere.- One .test 
lTerag?”arra>*’^TO ^*no benefit .was that the rerord 

anide.as In anch years rabi ena in Etawah Division rose, 
wafer is saperalmndant. 0,000 acres to 230,000t acres, 

' although the sripply was dimihisbed,^.' 


* Typicai maps trill be 
laid before Commleeion. 
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. 7.- In 1892 1 returned from fnrlougli arid commenced 

similar' operations in BnlondsTialir. • _ 

■ In one year WOO ontiets wete cut out of a total of 5,700 

and ia#i7f abolished. , - 

In three years the mileage of Sovernment distnhntarios 
vras increased from 611 to 720. 


The mileage of drains rose from 236 to about 600. 

The salutary result of these measures was that rte record 
rabi area rose from 134.000 to 180.000 acres and the liar,/ 
from 88,000 to 106,000. 

Tafils used to he so strict in this division that murders 
were frequent, and petty canal officials amassed large sums 
by illegal methods. 

AH ' these evils disappeared, and; combined with the 
sanitary effects, caused a etnfcing increase in the popula- 


tion. 

Comparing the census of 1891 with 1901 we find the 


figures are— 

Ziia Bniandshahr 1891 


n « 


1901 


. 949,914 
. 1,138,101 


Tba broken gradient enables an ohiervins officer to 
usefully raise or lower a few furlongs lying between two- 

alls without affecting the rest of the channel. In old days 
this was impossible as the distributaries ran for miles 
without a drop. ' . • - . 

14. In the Dun, where the slope is spme 30 feet a mile, 
we find that a series of drops ^ve os a far more watertight 
channel than the old masonry conduits. 

Similar operations have been carried out m zamiridari 
channels issuing from the Bahadurabad Mill channel. 

I attach a special note on this enterprise.* The burden 
nf'itisthatforan outlay ofBs. 21,000 we have reduced, 
the required discharge from 42 cnsecs to 19 cusecs, and have 


This is a very striking feet and means a capital return 
of 19 x 20,000=380,000. 

The value of the sedimentary system of puddling, a 
channel is that it keeps itself in order. The wrafc point 
of hand puddling is that it is financially prohibitive and 
gets worn out in time. 


Increase 


188,187 or 17 per cent. 


8. Independent of reducing ontiets, the, beds of the 
channels had to be regarded and enlarged in a scientific 
manner from head to tail. This latter work was of course 
very laborious. 

9. In 1896 I was transferred to Boorkee Division, and 
there again instituted similar procedure. The work only 

took a year. Here again the drought 
HarifaresL rose from 50,000 acres 
SiperceSa? to 62,000* acres, and the rabi bom 

g jj 62,000 acres to 75,000* acres. 


JTb/fi on paragrapis I and U of ISemo, of Foinlt to be 
considered bg tie Irrigation Commission. 

Want of funds has very seldopa, led, to useful works 
being kept in abeyance except in critical times, such as war, ' 
patience, or femine. 

My own experience is that, if the Chief Engineer is 
strongly in favour of projects, and if they are well pre- 
pared, the money can generally he found. 

2. The main bars to progress of work have been— 

(u) -want of projects ; 

(5) want of establishments 


10. It may here be pointed ont that the great secret for 
increasing areas is not only to prevent waste, hnt to devise 
channels of sufficient carrying power. By this means a 
high volume in the river can be utilized in times of good 
demand, and the irrigation quickly effected. 

Thus before the Bnlandshahr Dhision was remodelled its 
distributaries could only utilize about 1,000 onsecs, as 
compared with 1,400 onsecs which it can take in now. 
Therefore in the critical paleo season some 1,200 acres can 
be watered in 24 hoars over and above what used to 
he possible. If the period of excess volume lasted 20 days 
the result is very important. 

11. Since 1898 1 have held charge of the 3rd Circle 
and have carried out similar improvements on the Eastern 
Jumna, Agra, Betwa and Bohilkfaand Canals. The accom- 
panying note on the drought of 1901-1902 shows that good 
results have followed. 

On the Betwa, 1 regret to say that my hands were 
greatly tied in the project for improving the Kathannd, or 
it werild certainly have done much better. 

12. For some years past 1 have paid special attention 
to the subject of rendering the channel of distrihntaries 
watertight. Fuddling is no doubt a complete cure, as may 
be seen in the tanlm of the Agra Park. Before paddling 
the water rapidly disappeared, but there is now no trace of 
loss. 

Still I do not recommend it for distributary channels 
except in treacbeioas soils. 

I believe the secret is to grade the beds irith minimum 
slopes, so that the finer particles of silt will line the perime- 
ter with impermeable deposits. , It was in 1898 that 1 
discovered that the smallest possible gradient is the best to 
secure this object. 1 found a distribniary in the Meerut 
Division which bad been regraded by 'then Colonel Boss in 
1882. It had a perfect perimeter lined symmetrically into 
a cupsbape form. 

I looked up bis notes, and found that be bad only been 
able to give a slope of *66 per mile instead of bis fevonrite ' 
1'04 per mile. He lamented the fact, bnt the result was 
that it gave me the key for an important reform. 

13. Many of my predecessors had gone on the lines of 
following the slope of the country, almost as if they were 
laying ont the formation line of a railway. Their aim 
was to avoid as many fells as they could, and thus save a 
bagatelle in the capital cost. 

How my belief is that the more fells we have the 
better, and the slower the slope the better. In this way 
water can be carried up to the exact point at which an 
outlet is wanted, and then dropped a^in into digging until 
the next point for an outlet is required. 


As regards fa), I may say that great nneasineas was created 
some four or five years ago by some officers suffering pecn- 
niarily on account of revised esrimates or on account of 
sancHoned snms being exceeded. Ho doubt strict inquiries 
were made, and no doubt some errors of omission and com- 
mission came to light, and led the Lieutenant-Governor to 
consider it was right to pnnish the offenders ; but the effect 
was very pernirions, as the faults were such as might have 
been dwt with more mildly, and many officers considered it 
-Was safer to do nothing than to be zealous, push on schemes, 
and then probably get into tronble. The Irrigation officer 
has frequently to accept grave responsibility, and incur 
expenditure in anticipation of sanction. Bnt, when cases 
were reported of men being mnloted fer such action, the 
natural result -was to suppress zest and keenness to the 
detriment of Government interests. 

I may say that this feeling is now passing away, bnt it 
is not ea^ to mb ont such apprehensions when once excited 
in the rank and file of a big department. 

S.^The want of establishment is an important question 
and is no doubt well understood by Government. I think 
perhaps no branch of the Public Works Department is suffer- 
ing from it more than in the Haited Provinces Irrimtion. 
The reasons are due more to the losses we have suffered than 
to -want of recruitment. 

These losses are hound to increase, as unfortunately the 
nature of the work has got the reputarion of being more 
unhealthy, more isolated, and more expensive than any other 
branches of the Public Works Department. The result is 
that, unless a man is a bachelor and very keen and very 
interested, he strains every point to get ont of the Irriga- 
iaon Branch, although the work is so interesting. 

4. For erample, if -we take the Bailway Branch, a married 
man IS saved a ^ood deal of expense by being able to rail 
himself and his family free to the seaport or' to the biH« 
On the sea, too. he gets special rates. Moreover, the Sailwav 
EngmcCT has many chances of deputation on guaranteed 
lines ■with extra pay, whereas in the Irrigatioa there is no 
outlet. 

5. Agam, lu the General Branch the En^neer many 
c^ces of hm work, whereas there are pracfically none in 
theMgation. Then the work of the former keeps a man 
mirfly in a large town, where a house is found to be of use 
and his family are contented. Granted that be has lone 
distances of roads to inspect, bnt then it is possible to do 
tfes cheaply quickly in a dogcart or on a bicycle. In 
the Imgption Branch the officer has to leavethe statiou for 
moirths at a stretch, and is thns often compelled to fcee'p 
up esfebfehments instead of one. In time this state of' 

domestic 'anhappiaess, and ■very 
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T can sabstantiaie these remarks ,by ojiumointing sis 
Talnable officers ^rho left the IrrSpcation Branch daring the 
Inst ten years, so ns to avoid the isolation and expenses of work 
in the jnngle. I may go further than this, and say that the 
same officers have benefited hugely by the transfer. 

6. In addition to the above, three picked men have gone 
to Egypt, two selected men have joined the Sanitary llepart* 
ment, four have been transferred to the General Branch, 
and now one of the best Assistants has .obtained a Ballway 
appointment. 

7. It may he nrged that this should not he allowed, bnt I' 
think that such a restriction would be very unwise. A good 
officer should be allowed to get the value of his services, and 
if Government would reward the Irrigation Engineer accord- 
ing to his work, they would not lose him when his tridnlng 
and experience have rendered him valuable. 

8. The remedial measures I propose aro not expenrive 
and are, 1 think, well deserved. Besides being an Engineer, 
the Irrigation Officer has large revenue duties to perform, 
and therefore stands on a different basis from tbe Bnllway 
or General officer. Some of the divisions bring in a revenue 
of 7 or 8 lakhs, andyet the Engineer, who is re^onsible for it, 
gets nothing more than if he had ordinary engineering work 
to perform. I have gone through the mill myself, and 
know the amount of vemaonlar and etatisticat work that had 
to he done. Personally I liked it. and this revenne training 
was really the secret of any success 1 obtained in improving 
irrigation channels. 

Some authorities have advised a separation of the work 
ns in the Bnilway, where there are distinct Revenne and 
Engineering hranohes. Bnt this is not sound, as the Irriga- 
tion Officer would quickly lose tonoh with the people, their 
cidtivations, and, in foot, srith the value of his work. My 
Eohemo is to pay the Divisional Engineer for this special 
work, and then the trained men will not he lost. The Suh- 
divisional Officer is an important factor in the Irrigation 
system, hnt generally his salary is good enough. All that 
is wanted in his case is to prove that the charge of a revenue 
division is a prize worth looking forward to, and wiU only be 
given ton trained and efficient officer. 

9. The scheme I propose is that the Divisional Officer on 
a running canal should got, in addition to his grade pay, a 
house ren&frco and a charge allorranoo'of Rs. 100 to Rs. lfiOO 
a month. There ate at present 16 revenue divisions in the 
Dirtied Provinces Irrigation ; so the annual cost of tho 
concession wonld not exceed Bs. dO.OOO. This is an absolute 
trifle compared to tho revenue for which these 16 officers 
arc responsible, and whroh varies between 70 and lOO lakhs. 
Even that large sum is itself small when pitted against the 
value of tho crops raised and the protection afforded to the 
Provinces. 

10. Colonel Corbett, R.E.. who served in this Province 
for thirty-one years, and who lived tho jungle life of a 
canal officer for a longer period than most men, used to say 
that in some charges a thoronghly efficient Snh-divisional 
Officer could raise tho annual revenue secured by a merely 
ordinaiiyprcdcccssor by half a lakh. Tn other words, a keen, 
zc.i1onf, trained As.<iiBtent was worth Bs. 60,000 to Govern- 
ment, and of course ton times that amount to tho irrigating 
community of his snb'division. Now in a canal division 
there arc generally three Suh-divisional Officers, and, consi- 
dering that fact in connection with Colonel Corbett's theorv, 
it is evident how ncces-Mry it is to retain trained men in tho 
Department and to remnnorate them properly. 

11. In conclusion. I hog to point out that these establish- 
ment matters are hronght forward rmdor cover of paragraphs 
1 and II of tho Commission’s Memorandnm, hccauso I see 
the memhers wish to discover what slops are necessary to 
dcvelope Inigation prnjesfa and what are necessary to 
romoro obstructions to tho proscention of tho aamc. 

To my mind no reform Trillho so far-reaching as what I 
have sketched. It will make tho Dep.*irtmcnt worth serving 
in. and will prevent the exodus of trained oificori<, which has 
left tho staff in a depleted condition. 


Note No. O.~201, dated 21st March 1902, lyr S^Marsh, 

JSsq., Q.LE., Superintending Engineer, Srd Circle, 

Irrigation Works, United Frovinees.-.of Agra and 

Oudh, on the distribution of water.supplg 'between the 

Western and Eastern Jumna Canals, 

Tn the newspaper- report _ of the evidence taken by -the 
Irrigation Commission at' Delhi, It is stated that Mr. 
Mnllaly, Superintending Engineer, rcoom mended a redistri- 
bution of tho Jnmna water-supply. 

Apparently that Officer considered tho Western Jnmna 
Canal should get a larger proportion than it does. . . 

2. At present the Western Jnmna receives twice, the 
volume of the Eastern .Tnmna, and before any deoision is 
arrived at, I venture to submit that it would be well to see 
which canal makes the better use of its share. 

In most years it wonld be difficult to do this, as partial 
showers of rain slacken demand on one side of the river, and 
then the surplus volume goes to the other side. 

3. Bnt in the cold weather of 1899-1900 there was a 
raging demand for rahi servings and standing sugarcane, 
from September to .January. During that time tbe river 
kept on iblJing, and threnghoiit this important agriealinial 
season its volume remained lower than it had ever boon 
before. 

Consequently every drop of water was eagerly utilized, 
and the share, of each Province was jealonsly watched. 

Here then we have an exact test of the -utilization of 
supply. 



Bsbi. 

Sngaicane. 

Total. 

The Fnnjab Canal, 

Acres. 

Acres. 

Acres. 

(Western Jnmna) irrigated, 
'l-he N.-W. P. Canal, 

314,705 

73,167 

387,872 

(Eastern Jumna) irrigated . 

167.345 

63,362 

230,707- 

> 


If the Pnnjah Canal had ntilized its donhle volume, with 
the same effioieniw os the N.-W, Provinces Canal, it should 
show on acreage of twice -that of the latter. 

In other words its area shonld bo 461,41d aores instead 
of 387.872 acres. 

Tliese figures work out to a proportion of 100 to 84 and 
show that for a certain unit of volnme tbe N.-W, P. Canal 
covered 100 aores to every 84 of the Punjab Canal. 

During the last two years tho Eastern Jnmna Canal 
distributaries have been nndergoing a process of remodelling 
whioh has no doubt improved its efficiency. 

In the onrront .rear, 1901-02, its area and revenue will 
top all records, and I therefore think it will give even a 
better account of itself when a similar ohance for oompari- 
Bon con be again- instituted. 

6. I may -mention that two years ago I pointed out 
these facts to some of tho Punjab fiTigation Engineers. 
Their defence was that the discrepancy was due to tiio fact . 
that tho distribution system of tho 'Western J umna -was so 
much mure widely carried out, and that it travollod over a 
tliirstier country. 

Against this argnmeut may be hronght forward para- 
graph 23 of .Mr. Preston's Inspection Notes of the Eastern 
Jnmna for March 1899. Mr. Preston thonght tho Eastern 
Jnmna would he improved by extensions, and wrote as 
follows : — 

"Experience on tho ‘Western Jumna Canal in -the 
Pnnjah has shown that water can bo made available, by an 
improvement of the duty, if now oliannels are to be eon-, 
strnoted, and it seems possible the same may be done also in 
the ease of tho Eastern Jnmna Canal." 

I am of tho same opinion, and feel hmofnl timt tho more 
extensions we carry out, tho greater will be the economy 
obtained. 


1. Q. (The PrMiden#.)— Do ;ron generally approve of 
Mr. Barlow’s proposals n.s given in hi* report P— Generally 
1 do approve of them. 

2. Q. We have been in Bcndelkhand and the opinion 
we formed there wa* that the Betwa Canal did its work 
rxtreiaely well, considering the amonnt of water in it ; the 
only mi.<fcrtanc was that there was not far more water. 
We afro noted that it was praetieaJly closed during tho 
rain* ; bnt that if the Eundtlas in its vicinity could bo 
tedeeed to grow tree, there would he n largo araount of 


water available for that crop. In a domi-oflioial letter whioh 
I have sent to the Lieutenant-Governor wo. have said that 
it would bo B good plan to establish an experimental -farm 
there with a view to introduce rice. Do yon agree with 
that P — I am not hopefnl that rice will succeed, bnt I think 
it is worth the experiment. 

3. Q. lyhy are yon not hopefnl P— Yon Iieard the 
evidence of the zilladar ; ho arid that tho people had 
never begun rice there ; whether this is dno to -the .const!- 
-tation.of-tl« -people or -tho ■oharootor -of -tho-sril -is-Bot 
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clear. 'Coronol Corljelt, who vros a friend of 

got seod and tried to bow rice, but it came to nothing. 

4. Q. Do yon see any chance of employing water in 
Ihe rainB^Nl ErtmW « the first thmg I ^oeW 
press for; 1 have been doing what I can in 
bnt with my limited est^lishmont 1 am XB»her handi 

capped. 


the SaxdahP-^We shan't know anything- about that till 
the officer on' duty there brings in his report. 

24. G> Mr. King says you cannot drain Oodh on 
account of flooding JaunpurP — There has been trouble 
in Jaunpuv from floods. I 'am always very doubtful 
whether drainage increases, floods j the effect of drainage 
is that it gets rid of surplus water between each storm^ of 
The worst floods are caused in undrained countries. 


Hr. S. 
Marsha 


ppeu. rain. Xhe worse noous are oanseu ui onuraineu uuuubiiCB, 

6.' Q. The Ken Canal project is with the Government natural depressions^ are full when a heavy fall 

of rain occurs. Most of the mischief from floods hM come 
from the cyclone in Angust and September falling .on 
undrained swamps. 


are 


of India P— Yos. ^ 

6. G. Do you know how it is getting onP— Wo mo 
utterly blocked by the Agehtto the GovoTnor-Genoral m 
Central India ; ho has not given his consent to it and tno 
Government of India say they camiot go on withoot me 
consent I have written to Mr. Preston demi-offioially on 
the snbjeot. 

7. Q. {Sir Thomas Higham)— Apropos of that the 
alignment of the upper portion has not hron finally 
fixed ; it will depend greatly on the trial pits P — ^Yes. 

8. Q. {The JPresirfent)— What is the state of the 
Dassan project P— A preliminary reoennaissanoo was made. 

I have not got a party to put on the project at present 
and am letting it Ue over till there are more men. 

9. Q. You oonld not hove the Kon and Dassan gring 
on side by side ; you have not tho Inbonr ; have you^l 

■ think labour willhovo to be introduced to carry on these 
- projects. 

10. Q. Are yon favoniably improssed with the Belan 
project as for as yon have got with it P— Yes, it is a rice 
country and wherever there is rice irrigation is of .g^^® 
use, the idea is that a rice country is always poor lu the 
north'west. 

IL Q. What about the Tons P— It is hopeless, I think; 
the only thing is that it would be a very useful scheme to 
have ready for famine ; wo would have somethiug to_ eli^ 
for 20 to 30 lakhs of rupees ; they spent that sum m the 
last famine and have -nothing to show for it. 

12. Q. Bnt if there was the possibility of storage in the 
upper -watotsP—The supply in the Tons is not had, bnt the 
command is bad. 

13. Q. I think yon are of opinion, that the ^'n^dah w a 
project that it is not expedient to carry out P— I think 
there ate very fair grounds for going on with the inimdn- 
tion canal for Hardoi and Sliahjohanpar to ropionisli 
the natural reservoirs when they foil. 

14. Q. Would it be available for ShahjohanparP — Yes, 
the officer I have sent has orders to see to it. 

15. Q. {Sir Thomas SigAom.)— Have yon got gang® 
records at Bamhassa on the Sordah F — No. 

16. Q. Supposing there was a partiid failure of the 
rains before Septenmer, would yon open the canal P — ^This 
country suffets ns much from excess of floods ns from 
drought, and it would be rather dangerous to begin before 
September, ns the rain might fall and the canal do damage. 
I don't think there should be any difficulty about getting 
in water. The word “ inundation " canal is a misnomer. 


26. Q. Are there any gauges at .Jaunpur P— Yes. There 
was a regular inquiry two or three years ago when tho 
Buildings and Boad^s Branch put special officers, Mr. 
Parsannh and Mr. Gale, to report about it. Mr. Odiing 
re-riowed the report. 

26. Q. Hare yon gone into the question of the Bam* 
gangs project P — Very slightly ; I don’t know much about it. 

27. Q. One reason for hanging that np was that the 
supply in the Ganges wonid not be suffioieut ; that is, for the 
Eastern Ganges ; that difficulty would not occur in the ease of 
a canal from the BamgangaP- 1 think it would j it is not 
a snow-fed river. 

28. Q. Thera is plenty oi water in the river P—No, I 
may be wrong, but my idea is that it is one of those rivers 
that has a big flood in the rains and would require 
expensive head-works, and that it falls to a very small ebb 
in tbo cold weather. 

29. Q. Are there any records P — ^here must be old ones. 
There was a great tnrn in 1869 for utilizing these rivers and 
gangea were maintained. 1 dare say we conld get some- 
thing out of them. 

30. Q. There has been nothing done since 1869 P>-I don't 
think so. Loid Uayo was keen about these prefects, bat 
Lord Northbrook,! believe, stopped them; he decided to have 
only paying canals. 

31. Q. Are there any gauges kept on these rivers? — Not 
now. 

32. Q. In MoradahadP— My Department does not keep 
them; 1 doubt if the Boads and Buildings Branch do. 
We have gauges on the Ken, KaramnasiiB, Tons and 
Belan only. 

33. Q. Snpposing the Ken Canal is sanctioned, yon won’t 
he able to take up the other projects, the Dassan, Belan 
and TonsP — I gather Government are making special 
efforts to reernit staS ; if we have sufficient staff, -we can 
do them. 

34. Q. But as matters stand P->ln 17 divisions and 45 
sub-divisions 1 have only 6 Imperial Assistant Engineers ; 
2 just joined and 2 European Boorkee men. 

36. Q. What is your cadre ? — ^Fifty-fonr, I think. 

36. Q. Are there any further extensions proposed for the 
Ganges Canal? — Yea, minors are to be made and new 
distributaries. 


17. Q. {Yhe PresiifcnAl— Are any improvements in pro- 
gress in BohilkhandP— Yes, in Eohilkhand there are^ a 
immher of streams and a very clumsy form of irrigation 
with earthen iKwrfs; we have been progressing therewith 
masonry dams ; this year we have had sanction for two pro- 
jects costing about 3 lakhs altogether. Mr. Bull s.yB he 
can make a pahJta bund in the Kho river and is making a 
survey of it at present ; that will mahe a great diffexeuco ; 
with earthen bunds wo lose the early rice, as tho bunds 
are always swept away in the floods. 

18. Q. {2'he President.)— la there much water in the 
Kho river? — Ihere is a lot for the rice country ; they have 
done 17,000 acres of rali with it. 

19. Q. Is extension possible? — Extension is not so 
■ necessary as to make irrigntion perfectly safe. 17,000 acres 

of irrigation in the district ore very useful. 

20. Q. One would like to double that if one could p — 
Yes, uo doubt. It might he possible to do more by going 
up the rivers. 

21. Q. The Bamganga -water does nothing?— No; it is 
one' of those giant rivers that it wonid be very expeusive 
to tackle, and yon would get an uncertain return from it P 

22. Q. {Mr. Mutr-Mctehensie.) — Why uncertain? — ^Is 
has an immense volume of water when you don’t require it 
and none when yon do ; it ie not a snow-fed river ; the 
river I speidr of borders on Bijnor. 

' 23. Q. {Sir Thomas jHiyAam.)— Have they suffered from 
floods along the line of the proposed inundation canal from 


37> Q. Mr. Ivps said yesterday, as regards West Aligarh, 
that there was hot enough water ; do yon agree P — No, I 
don’t follow him there. 

38. Q. Do yon think the tract is one that requires irriga- 
tion P — It requires irrigation, but there is a good deal of 
bad soil, end I am uot prepared to say that it is -worth it. 

39. Q. If it is -worth it, do you think you could "get 
water for itP — 1 think so. TYe have too much water 
generally in October and November ; in December it begins 
to get scarce and is worse in January if there are no -winter 
rains. 

40. Q. You have plenty of water in October for exten- 
sions, but would yon have water to mature all the crops you 
could give water to them P— We must reckon on the ohauce 
of good rain about Christmas. Agriculture all ovei- the world 
depends on the weather; we cannot make irrigation so 
certaio as to protect the crops if there is no rainfall. On 
the Eastern Jnmna Canal we had 180,000 acres on hand 
and the discharge fell to 500 ouhio feet ; some of the fields 
were saved by dampness ; others were a poor olass of crop, 
that i-eqniied only one watering. 

41. Q. When do yon remit the water-rate P—When the 
crop is under 25 per cent. 

42. Q. Which was your maximum year on the Eastern 
Jnmna ?— Last year. 

48. Q. Yon didn’t remit much then? — Very little. 

41. Q- {Mr. Muir‘Maokenzie.)—Iii 1896-97 did yon 
give large remissions P — There were some. 

2 O 2 
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AS, Q. Hnvo yon any oxporionoo of a yonr in wliSoli tlio 
ffintpr rains complotoly failed P— Last year was tiio worst wo 
ImTo ovor hod. 

d 6 . Q, (Sir Thomas iZiy^dw.)— Would it bo poifiblo to 
vnn nn inundation oanal from tho Knstern GAn|;cs P— Yes. 

I think BO. 

47. G. Wlioro would it toko oJI P— Just below Ilardwar. 
4t). Q. Could that bo run on toinpomry bcad-worla P— 

I think so, bj bolping it with spurs ; tboro is a very hcoTy 
drop in .tho nvor. 

.49. ,Q. It bns a sandy bottom P— It has small bonidors for 
Bomo milos below Hordwnr. 

.60. Q. When .do yon begin j'our bunds at IlardunrP— > 
That is a debatable point. In 1600<07, when I was 
Exoantiro Engincor, I began oarly in Soptomber ; this year 
wo did not begin till well into Ootobor ; tho floods wero too 
heavy. 

.61. Q. How long does it take to make them P'-Ittnkes a 
long time to oomploto thorn. Wo keep inoronslng our 
disohargo daily, ns tho bonidors rise in tbo cribs, litr. 
Nctbersole has started an oxperimont byr wbiob bo proposes 
merely to giro tho cribs proper stability with n oasis of 
boulders and thon nso n noedio dam with tbo Ivimboos that 
grow along the canal bank. 

62. Q. How mnoh do you spend n year on tompomry 
bund P — Rs. 85,000. I think wo have tho oheapest boad*works 
almost in India. 

68 . G. Yon have a pakia escape at Mnyapnr P— Ycs> 
and another at Hnrdwnr, 

64. Q, (Mr. Mitir-Mdokensie.) — Aro you in favour of 
the Irrigation Department making any extonsions of small 
tanks in Jbansi and Lalitpnr P— I think there is a good 
deal to bo done in that way. 

66 . G< Would yon like to soo the conntry properly 
surveyed P — Yos. 

66 . G< ll^ith regard to tbo Sardah Canal, your view is 
that an innndntioii sobomo should bo tried before any Bnnl 
decision is oome to ? — ^Yes, I am always it| favonr of 
making a Boheme tentatively. 

67. G< Yon would not dually condemn the Sardah till 
that has been tried P— No. 

68 ; G> I BBu In Ondb, in tbo districts wbiob would be 
covered by tbo Sardah, tboro is an enoi-mous area of rico 
cultivation; is the greater part of tho area which is irrigated 
tiomjhils rice P — 1 don't know Oudh well enough to say. 

69. Q. If the Sardah Canal wore made, would it improvo 
rice very mneb P — liioe is a very perishable crop, and if yon 
have a supply of water for it, it mast be a god-sond. 

60. G* If water is provided, is there a fair likelihood of 
its being taken P —I think so, 

61. G< Kiug io bis report on tbo Sardah Csnal gets 
ont different set of levels from those of tho earlier oiBoor, and 
the couolnsioa appears to havo boon drawn from that that 
the spring level has risen ; do yon think that a safe conclu- 
sion P — I think that is most unaccountable, boeauso tho 
level should havo been extremely low when Kieg's lovols 
were taken. 

62. Q. When wore they taken P — In the cold weather of 
1896-97 when every well in the country was working. 

63. Q. Don’t yon think the drop in tho levels does not 
take place till the year following a diy year P — No ; it 
deereases very quickly. 

64. Q. It has been found in other parts of India that 
sub-soil water was abundant in that year, and that the 
drought was occasioned not so muoh by any de 6 cienoy in 
the total rainfall as by its early cessation P — I have bad a 
great deal to do with spring levels and found different state- 
ments made with xegaxi to them. 

66 . G- 1° order to obtain reliable data yon require much 
more careful observations than these P^Yes. 

66 . G- (Mr. Soherts.) — What are the rules for measur- 
ing spring levels P- 7 Y 0 U require a well that is not used for 
irrigation and one with a good supply in it and you should 
measure from 6 zed marks. 

67. G* (Mr. Muir-Maekenzie.) — What is neoessary is 
investigation' extending over a series of years P— Yes, and 
a very careful seleotion of wells. 

68 . G- lo Bohilkband, if it were possible, to get a'big 
canal into the country, would it benefit it very much P— I 
should notreoommend it till the small distributaries were 
developed." 


09. Q. Aro tboro considorohlo parts of Hohllkhand that- 
could never bo reached by any system P— I don’t think so. * 

70. G‘ Alexander eaid that there wereP— My 
buBiiics.<i lias brought mo mostly into irrigated tracts ; 1 - 
cannot speak on that point, 

71. Q. In Momdabad nndHudann P— I know practically 
nothing about tlioso distriots, ' 

72 . Q. One of Mr. Barlow’s proposals Is that tbo Irriga- 
tion Department nlioold cnustriiot wells and take cWrge 
of well Irrigation ; do you approve of tbatP^No; I don't 
think wc could tackle wells. Wo could help with field cm- 
bankmcnle but not wells. 

78. Q. Oould A well constmeted by Government com- 
pare in oheapness with one constmeted by a rayat P— Olicap- 
ness depends on tbo xamindar who bns woM, stone, And . 
other materials, rather than on labour. 

74. G> I understand you to sny that for tho saving of the 
crop yon most depend on tbo occurrence of the winter rains, 
but 1 don’t SCO bow that agrees with what you say boro in 
paragraph 11 of yonr noteP— Wo connot get a full crop 
without tho help of tbo rains, though wo can got a substan- 
tint crop. I was pressed Inst year to give water in October 
and November only (0 such fields as would bo sure of a - 
second and third watering. 1 said tbo country wonld rise 
against it. ■ ' 

76. Q. Yonr refusing to give a supply at that time 
would not give yon a larger aupply Inter P—No, 

76. Q. Tbero is a snggestion in Mr. Webbe’s paper that 
if yon are unable to giro a second and tbird watering, yon 
sliould make o remission ; what do yon think of that? - So 
wo do remit if tho crop fails. 

77. Q. That moots tho case P— Yes. 

78. Q. (Mr. Jfoberts.)— Mr. Wobbo in bis paper com- 
plains of tho way in which Depnty Magistrates are appoint- 
ed ; what is the system P— Ho is generally a man who rises 
from amin or zilledar and for long service and distingnisbed 
merit bceonics a Depubp Magistrate. I think the institution 
of Deputy Magistrates is perhaps the most wise part of our 
canal administration. His pay of jRs. 200 to Rs. 400 is 
good onongli to keep him from stooping to extortion ; he is 
generally above suspicion. 

. 79. Q. Mr. Wchho says in bis ijapcr--" Another blot* 
in canal administration is tbo promotion-of Deputy Mogis- 
trates from the ranks of zilladars, these in turn beinc 
rcoruitod from tbo overseers and amint." That is correct P 
— ^Yes. 

. 80. G- Ho goes on to say as follows " Whatever tbo 
individual exceptions of sturdy integrity (and there are 
some) it is most inadvisable that men, who have grsdnated 
through tho lower grades of office aud have either partici- 
pated in extortion or been necessarily cognizant of the same 
by follow subordinates, should bo promoted to high ofBcc of 
Magistrates for tbo trial ond decision of coses in which 
fellow subordinates aro proscontors or accused and the agri- 
onltnrist tbo orensod or complainants. What guarantee can 
there possibly be when departmeotol bios and traioiug are 
all in tbo direction of conrcnlment of departmental abuses 
and when departmental and Miigistrato are one and the 
same.” 9%at is his indiotment P — ^I should strongly oppose 
any change in tho present system. The Deputy Magistrate 
has idways been my right-hand man ; ho is tbe most trusty 
native omcial we have and we always treat him with great 
respect. The appointment of Deputy Magistrate is the 
goal our men have in front of them, and it keeps them more 
straight than anything. This is one of the wisest insti- 
tutions Government havo made. 

(The President .) — agree with every word of that. 

81. G- (Sir Thomas Higham .) — He is called a Deputy 
Magistrate, but I fancy the actual magisterial and criminal • 
work he does is very small P — It is nothing ; he is altogether > 
employed on revenue work. Deputy Magistrates helped ,in 
the economy of water which has been effected. . They made 
maps and worked with the greatest integrity and pluck ; it 
was through them that we got rid of the blot of ialile and 
corruption. 

82. Q. How many criminal oases do they bare ootning 
up P— One or two oases every month for each man ; in tbo 
old days 1 have known a Deputy Magistrate having' 600 
to 700 cases. Now he is employed in the distribution of 
water and cheeking the measurement of subordinates, etc. 

83. G- (Mr. Muir-Maekenzie.)— Mr. ^Vebbe says in his 
paper— “The new system of irrigation with reduced aper- . 
tuces abolition of iaiils will contribute still further to 
reduce subordinate zulam; provided (a) that tampering 
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vdtti aTvd diminishing the watot-BuppIy at the hand, of djs- 
tributary and falls is prorcnlcd ; (6) that interference vrilh 
oaras or seq,ueDcc of irrigation officially prcjcribcd for tlio 
agriculturist from each aperture, or their deraogeuiont by 
chowikdars, zilladars and overseers is suitably punished. ’ 
Is there anything in thnt?— No doubt some supervision 
is required. My staff is not good enough ; we want a larger 
European clement in it. 

Si. Q. {Sir Thomas JEBgham,)—Do you prefer to omploy 
European or Native upper subordinates?— I like a Native. 
If he is a good man, he is'pnt intoa 8nb*div}sion and that 
is a great prize for him. 

85. As regards the distribution of water between the 
Eastern and "VVestem Jumna Canals, you say since the 
improvements there has been a very much higher duty on 
the Eastern J nmna Canal than before ; what do yon do with 
the water saved ? — This has only been going on in the last 
two years. One use of the water saved is that ^fields that 
used only to get water at the tail of the distributary in 
the beginning of the fast are now ns well off ns those at the 
head. Another thing is that we are making minors to 
wry out water farther adeld. 

86. Q. Are you taking up now villages ? Are they 
being admitted to irrigation P— In a few cases. It was 
only begun when I went to tho Eastern Jumna in 1893. 
VTatcr will escape now into the Jumna and go to tho Agra 


Canal ; this is the chief advantage g^ned. We have 
escapes the whole way down into the Jumna and Hindan. 

87. Q. Howmuoli goes from the Eastern Jninna to the 
Agra Canal ? —All the distributaries tail into drains ; we 
have drikined the Eastern Jumna thorongbly. 

88. Q. Wlint becomes of the water?— It is caught in 
the Hintian and Jumna ; the Hindan discharge is improved 
greatly : it was designed for only 200 cusecs, but ' now we 
hardly ever get less than 400 to 500 cusees through it ; 
this improvement is due to drains and escapes in the Ganges 
Canal and Eastoni Jumna Canal. 

89. Q. Yon say the doty in the United Provinces is 
100 as compired with 8t in the Panjab; hnt, on the other 
side, they take water enormous distances; yon have not 
allowed for that? — I tUnk it is quite clearly explained in 
tho printed note. 

90. Q. ( JTr. Aftttr-il/aejErencic.)— As regards the Sardah; 
in what way will an inundation canal bora use in testing 
the efficiency of the bigger project P — The moment we 
fill thc.;^i7s the people will ask for water for direct irriga- 
tion ; it is tho nsnal w.iy all big canals begin ; the Jumna 
uud Cheuab began In tbls way. 

91. Q. Will it test this matter of spring levels P — I 
believe it won't affect spring levels very mnoh if we don't 
stop well irrigation ; if we cheek well irrigation the spring 
level will come np nt once. 
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Sis E. Bdck, K.C.I.E., late Secretary to tho Government of India. . 
(LaeHoie, Srd Fehraary 1903.) 

Note for the Irrigation Commission. 


[This note is only intended as an indication of the points 
on which I am prepared to offer evidence.] 

There is no subject which came under the consideration of 
the Department of Ecrenuc and Agricultaro (from the date 
of Us fitst establishment in ISSO till 1897 when I left it) 
in which I took more personal interest tlian irrigation. 
With canal irrigation, however, onr Department did not deal 
directly and it was only when a project was referred to_ ns 
for noto that an opportunity oecurred to offer an opinion. 
Our records include, thcrcfoi^, no official correspondonco but 
only confidential notes on canal projects. 

3. This position never seemed to me to bo a right ono 
I have always been of opinion expressed first in my report 
to the Famine Commissioners as a North-West Provinces 
officer and subsequently in Departmental notes that a definite 
programme shonld have been worked out for ail India by 
the Eevenne, Public Works and Finance Departments in 
consultation on the system in which Forest Working Plans 
in practice, and Famine Workiun Plans in theory, _aro drawn 
np containing programmes whi^ ore to be carried ont os 
finances allow and os occasion requires dating a given period 
of years, subject to annual modifications to bo decided by 
the Departments named in consultation. 

3. The Irrigation Commission is proctically doing this 
work now, hnt measures should, I suggest, bo taken for main- 
taioiog and developing tho programme by making some 
sj^ial representation of the Departments named respon- 
sible for its necessary modification in future. 

4. Tho system which, I believe, prevailed in tho earlier 
years after tho introduction of dccentmlization was that each 
Province arranged for its own irrigation schemes, senffing 
them ujp when' required for Imperial sanction, whereas my 
contention has been that India should ho dealt with as a 
whole and projects arranged in order of relative merit. 

.5. 1 lost no time in putting forward these views when, 
at the end of 1881, the lierenue and Agncultaral Depart- 
ment was first organized. I append.to this note the brief 
chapter of tho programme of the Department so far os it was 
concerned with irrigation which sketches this policy (vide 
Note Y, Irrigation Projects). I shortly afterwards, when 
tba Sardab proposals taxao np, took the opportunity o£ 
pressing these views, and I remember that Sir Evelyn Baring 
(now Lord Cromer) wrote a note which I cannot now find 
iutunating that he qmte accepted the principle that the 
irrigation schmes for India shonld he dealt with on a com- 
mercial basis, in view of the facts that the more irrigation 
proved profitable the more its development would be en- 
conragra and the more money conld be found for new 
projerts. 

6. Briefly the views which I urged both in the notes 
quoted and from time to time in other notes were that in 
dotting funds for irrigation India should be looked upon 
as one large estate ; that in some Provinces or parts of as 
Province water was gold; in others silver ; and in others 


lead; that so for as funds were available for irrigation they 
shonld first be devoted to those regions in which water was 
supremely necessary for productive and protective purposes ; 
that in those regions the gold price (easily payable) sho^d 
be taken; that at present wo were demanding only the 
price of lead; tho difference being pocketed by the 
middlemen who were themselves doing nothing for the land ; 
tliat if the gold price were token tho profits would be avail- 
able for other smemes, and that the rapid development of 
canals and other irrimtion works would he encourage 
instead of, as was now the case, being disconraged by eitht 
financial foilnre or insignificant returns ; that the Sarda 
project^ and others like it, whatever merits they migl 
intnnsically possess, were relatively of far less ntilify tha 
many projects which had been or could bo devised for region 
where w^tcr was a necessity, not a laxniy. That histor 
had shown that canois had often been taken where water wa 
least wanted ; that any snch mistakes shonld for the fntm 
bo avoided by the co-o^cration of Departments— Imperh 
and Provincial— in laying down tho programme of th 
fntnrc — In tho course of a very few years,” I wrote “ th 
whole country will bo mapped out in accordance with il 
rcqniremeuts for irrigation in such a way that the Imperii 
Government will ho continuously kept informed of tl 
tracts to which irrigation may he applied without delay wit 
the best results.’’ I asked that my suggestions might I 
sahmiitcd to tho cousidemtion of other DepaitmenI 
concerned. 

7. The broad view of the position which I recommende 
was, so far as 1 know, never token np until His Escellenc 
Lord Cnrzon adopted it in the appointment of the presei 
Commission. The Bevonue and Agrierdtond Departmei 
was at any rate never asked to share in the cansidemtion c 
any geneiid scheme, Bnt still there was work which th 
Beyenue and Agyicuitnral Department could do, &om tim 
to time, which might assist towards the development of whs 
1 will rail the general working plan. 

8. A most important factor in, if nob the formdation o: 
a general scheme for the development of irrigation in Jndi 
most he a knowledge of 

(1) the facts connected with irrigation in iirigaied lands 

(2) the relative requirement for irrigation in unirrigate 
land. 

The Department had already taken np as the basis o 
all operations for the improvement of agricultut 
throughout India the scheme of annual records. In tbs 
scheme the field was the unit. The facts and condition 
relating-to^ach field were to he aimually recorded. From th 
field to the vHlage was an easy step. The fects and statistic 
for the fields coold bo collectively shown for the villages ii 
such a form as to indicate at a ^nce its agricoltnial need 
and capabilities. A farther step was then t&en. In view o 
the fact that the execative administration under which th 
cheme was to be carried out required the records of a gron; 
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E. Bitek. 



S86 


INDIAN.-IRRIGATION COMMISSION,:; 


, or circle oi villages to be supervised by a special official 
(called the cirole officer) 5 the ‘circle’ could for purposes of 
Js, BueJe. inYestigation be taken as the unit. The system is described 
' • in paragraph V of Besolutron III> HOth March 1897, in 
which it was written that “ half an hour’s examination of 
the circle book would ascertain the cause of failme in any 
village or group of villages and enable a- reme'dy .to be 
suggested.” Of course a frequent cause of failure would 
be defects in irrigation. 

9. What 1 desire to point out .now is that there is no 
reason why the Agricultural Departments, who are also- 
the provincial supervisors of land 'records, should not be 
able to supply a complete analysis of each Province in regard 
to the tektive need of , each and every tract in it for 


. irrigation. ‘ While I was in the Imperial Department our 
time.w.:s taken up in launching and dovelmbg the system 
of circle books. VA’e could not then ask for results. But 
results should be forthcoming now, and if in some Provinces 
they cannot yet be given, stiU itshould be made a part ci the 
general worlong plan that the analysis oif irrigation, as wo 
may call it, shoold sooner or later be accomplished. 

10. I will give as an illustration of the need of such an 
analysis the condition of things in a typical belt of land 
^ between two of tbo river feeders of the Ganges in the. 
' North-West Provinces Doah. . I'he vertical section of the; 
sub-soil water table in such belts which are very numerous • 
has been found (by taking well depths) to be somewhat as 
- indicated, in this diagram^ ■ - 



Bi and R, are the two rivers, say 10 mileB apart. 
Between A and B the soil is^ consistent ^and slightly 
depressed iu the centre where jhilt form in the rains. 
The elopes (much exaggerated in the diagram) to the rivers 
are generally sandy or loose soil. Between A and B 
earthen wells can, as a rule, be generally sunk. Between 
A and Bt or B and B, the sub-soil is too loose. But a 
most important point is that the sub-soil u ater is nearer 
tbe Burmce toward the centre of A Btban towards tbe 
rivers. 


11. Sir Charles Elliot recorded this feature of the Doab 
tracts in a settlement report on -one 
f. Fanoitabad parganas 
eotmr anairen to Famloa (givings diagram;. X confanned 
CommiBsioncn. it (n two belts further south-east.* 


IS. Now when the Ganges Canal was constructed its 
ffistribntaries were generally led (diagonally)^ along the 
strip between A and B, thus replacing wells wmch already 
cristed, besides in many trarts blocking by a diagonal 
course the linage of the central jhil extern. We bad 
indeed in some tracts to appeal to the canal officers to have 
tbe distributaries realigned. But through it all the strips 
B, A and Bj B got no irrigation at all. The sub-soil was 

. , „ _ ' . too loose for earthen wells and tbe 

onot^alMTB. 'surface soil too loose for canal 

distributaries.* The result is 
that throughout many of the Doab districts we have the 
phenomenon of villages starving iii' a year of drought 
alongside vBlages amassing wealth. I have seen a poor 
village buying cart-loads of fodder at famine prices from a 
village 20 miles away which was flourishing on those same 
prices. Sometimes indeed' one-half of a village will be 
starred, while the other half, occupied by a different set of 
tenants, will, because irrigated, he flourishing. This illustra- 
tion serves tb show that an area of country must ke care- 
fully analysed before the need of its different sections for 
irrigation con be understood. In the Doab, for instan<«, 
we have a huge number of strips of the A B type, many of 
which have been doubly irrigated hy.'Caual and well, while 
the parallel strips of tbe R^ A and Bx B type are really in 
need of irrigation. Any general return would show a 
fairly high' percentage -of irrigation in the . whole area, and 
would obscaro the deficiency in the dry strips. 

13. Now, as a matter of fact, the dry strips yield excellent 
crops when they (us some few p’arts of ■ tuem do) receive 
imgaiion from wells in those sections of them that ore level. 
Dnfortnnately tbo unchecked drainage of them to tbe 
small rivers is continually eating away the level portions of 
them. Two proteriiro remedies are required- Biisfly, 
iiioson^ wells; secondly, a system of tenucing and 
damming. In some few Cases a specially industrious 
coltivating community doe adopted the plan of terracing. 
It may bo pointed out in this connection'that the damming 
of ravmes and tenacity of slopes tends to raise the level or 
the sub-soil water table and thus to facBitetetho irrigation 
Burn wells. 


Id. 1 hare indirated that the cirole hook system of 
providing an analysis of villages or gronp.s of villages ought 
to lead to a complete knowledge of tbe needs of each tract 
however small. I will now show how the same machinery 
which provides the facts and statistics for the cifalo hooks 


can ha utilized to supply a complete knowledge of 'the 
drainage system of the snrt'ace of every diatrict in India in 
which cadastral maps (the basis of the land records) have 
hem prepared. Almost the only exceptions are now the 
majori^ of permunently-rettled districts in Lower Bengal 
which need little remedial action and the permanenuy- 
settled districts of Madras. 


15. In 1869-70 I superintended the assessment operations 
in the Tirwa tahsil of the ParrnldiBhad district. &fare I 
proceeded to a village it was the dnty of the v^ge officer 
to record on each field in the map symbols representing its 
irrigation rate c>f rent, local name of soil, and so on. I 
soon ascertained that the key to the distribution of soil' was 
the drainage system. I therefore required the village officer 
to ask each cultivator as he came to his field in wliat direc- 


tim the rain-water fiowed and to mark this on tbe map 
with an arrow. The process cost nothing. A survey official, 
(ou Its. 20 a month) had then to up the m»p and 
mvide it info soil circles and so on' and in addition to draw 
in strong coloured pencil the main drainage lines which the 
arrows easily indicated. In this way we obtained an 
accurate map first of tbe drainage of a village, then of w 
circle, then of a tahsil or administrative section a distiict.\ 

16. The survey of the district of Cawnpore to which 
was proceeding after Farrukhahad was just then being ' 
begun in preparation for me. I asked Mr. TTright,, C.8., 
who was superintending the survey to carry out the syston 
which he did for the whole district and the result is shown, 
ou small scale, in the series of maps of Cawnpore tahsils ' 
in the settlemeut report, of which a copyf is .put up. A 

. . , , . 'further use to which these maps 

wWcb'lii™ on"cx7mpi"*’" ^ere put was t^t pf illustrating 
- how the distnbntion of salihe 
efflorescence (reh) is connected with surface drainage and 
the maps foilowiug page 13 of my report on reh are worth 
studying, as No. 3 shows bow easy it isj» separate on them 
the drainage catch basins from areas that do not hold 
drainage. • - 


17. The Chief Engineer in the Irrigation Depaitmenkof 
the Narth-lVeBt Provinces told me that these maps (on the 
large scale) 'was more useful than any professional level 
maps for laying out canal distributmies, and Colonel Clib- 
burn, who was under me as Agricultural Engiueer at 
Ckwnpore, himself carried out the plan in other districts, 
and m Us work on canal engineermg published two .years . 
ago recommended it for general adoption. Sir 'Walter.. 
Lawrence, whom I Uso had the opportaiiy of advising; 
adopted it in Eashmir. 

18. But I would not, as Colonel Clibhum indicates in his , 
book, leave the plan to be adopted merely' when a distri- 
buta^ is projected. 1 would recommend that, the villa^ 
officer be taught how to mark the. drainage- of their fielas 
and villages and that complete maps should be deduced from 
the village maps showing the mainage system of cre^ 
sdminisfratire circle in India exccq)ting those few where 
there are no cadastral maps. It would be done vritbin two 
years if not one. 1 have thus shown how the organization' 
effected by our Dejartment has .'prepared the way of 'a 
complete analysis of the need of each agricultural tract for 
irrigation. 
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19 Two other steps were taken. The second was to 
prove the fact which seemed to he generally ignored that 
canal water was, in the tracts, let ns say, of gold silver, 
being sold at the ^ce of lead. And not only so hat that 
the Sieap price at which it was sold led both to agnculti^ 
degradation and to a want of appreciation of the tene Talne 
of irrigation. These questions are so fully dealt with m 
my summary on canal administration (JNo. XiXJ that i 
need add nothing here. 

20. The third step taken was to preach the doctrine of 
chec^g surfece drainage by dams' and terraces. ■ 

21. I had taken practical interest in this question when 
Director of the Department of Agiioulture and Land 
Records in the North-West Provinces and had begun experi- 
ments on a small scale on the Cawnpore farm.- I was led 
to the appreciation of its importance by the success of an 
English Imdowner whose experiments are described in 
No. 16, Agricultural Ledger, 1894, but I was taken from 
the North-West Provinces before my own experiments were 
conoludei I may mention, however, that Colonel Pitcher, 
who was under me in the North-West Provinces and had in 
1869 iaken up the subject {vide noie, page 2, Proceedings. 
Nos. 74 to 76 of 1887) acquired a further interest in the 
question at Cawnpore, and when I procured his transfer 
to Gwalior, was able (as the Commission is aware) to gp^e 
practical effect to the system on a very large scale in that 


22. I am not dealing with the subject referring to the 
larger and more important irrigation works concerned with 
the formation of water reservoirs and lakes by damming up 
the rocks of valleys and so on. I only allude to the system 
of terracing with the assistance of .low dams. The essential 
difference between the two systems is thnt the former is more 
concerned with damming up water at its final point of nnt9ow 
and the latter with checking drainage at its initial point of 
Outflow. 

23. The Department assisted and encouraged an experi- 

ment taken up by Mr. Ward, the 
Commissioner of Jhansi, and the 
Kowrnberisa?. Case, _ of which the 

proceedings are appended, may he read as indicating the 
policy advocated of prosecuting the system on a large scale 
in connection with famine works. There is reason to 
believe that the Jhansi experiments were not conducted with 
sufficnent continuity to ensure snccess, hut however this 
may he occasion was taken in inning a draft Famine Code 
to the Provinces, and specially in the case of the North- 
West Provinces to commend this class of work ns specially 
adapted for famine labour. But ns will be observed in the 
note by myself to Mr. Benett, dated 27th June 1887, it was 
foreseen that no snccess was expected “ unless plans should 
be drawn up and a system determined by experiment in 
anticipation of a famine year, so that gan^ might -be 
' drafted ofi to such places as might be considered worth 
taking in hand without an^ of the delay or risk of wasted 
labour which would occur if schemes were not ready.” 

24. If now the Irrigation Commissioners should consider 
it desirable thnt attention should be given to this class of 
work (ns I understand from Mr. Muir-Mackenzie is not 
unlikely), I venture to suggest that the construction of a 
“ working plan,” as in the case of forests, should be set on 
foot, under the superintendence of a weU selected civilian 
and a first class engineer, in any Province in which local 

- conditions justify prospects of success ; that the drainage 
maps which I have shown can be supplied at very low cost 
should be the basis of the working plan ; that the schemes 
should (in the case of the North-West Provinces at least) be 
applied to the slopes towards the small as well as towards 
the large rivers; and that until a drought occurs experi- 
mental action should be carefully taken in selected sample 
tracts, leaving general action to be taken in a famine year. 

23. In view of the fact that damming and terracing tends 
to raise the level of the water table and to .fiicilitate irriga- 
tion by wells the work is one which has a close connection 
with irrigation. 

26. To return to the work of the Bevenne Department. 
■Besides the advantages indicated in the preceding paragraph 
there is the farther advantage, which I believe is sufficiently 
illustrated by Colonel Pitcher's works in Gwalior, that the 
held up water of the rains fertilizes the surface soil. Thus 
while eloping land tends to continual deterioration, so level 
land especimly in this country tends to continual improve- 
ment. 

27. I say specially in tl^ country because, except in 
abnormally rainy sections of it, there seems reason to believe 
that the amount of manure washed out of the air ty the 
-first falls in the rainy season is far in excess of that washed 
.'down in European countries. But while pains have ■ been 


taken to analyse the contents of a cubic- foot of air at Sir 
different seasons in Europe, nothing has been done towards 
such an analysis in India. I'have more than once urged •— 
that this should be done, in order to prove tbe advantage of 
oiinserving the water of the first rainmlls of the summer. 

28. Whatever may be the case elsewhers there seems 
primdfaeie reason for presuming that the atmosphere over - 
the North-West Provinces and Ondh ond especially in the 
soath-eastem tracts must contain an exceptional quantity 
of manurial elements in a useful form. The conditions are 
these. The face of the onnntry is covered- by . the daily 
droppings of some 50 millions, say, of human beings, and of 

a larger number of cattle which lie exposed to the sun and 
air for a period of five or six months. The neater portion 
of the cattle dung is, it is true, dried for fuel, but the scrap- 
ings remain while the ashes, and, during the four months of 
the rains, the dung, are conserved for manure which is 
raread over fields at a shallow depth in October. In April a 
daily dry wind begins to blowwluch increases in heat and 
strength until just before the rains. It does not blow at 
night and, what is important, the winds do not cany much 
beyond the borders of the North-West Provinces. The 
manurial elements, whatever they ate, are hung therefore 
over -the land, ns indeed is indicated b 3 ’' the thickness of the 
haze in May and June, and must be brought down by the 
first heavy rain. 

29. Two years ago I suggested to Mr. Mollison (the 
■ Imperial Agricultural Officer) that he should take up this 

question and he may probably have done so. It would be 
interesting to know \raat is the value of the rain-water 
which has to be conserved at each season of the year, and I 
may add in this connection that no one who has camped out 
in the North-West Provinces in May can disbelieve in the 
power of the wind to distribute surface dust, for in the 
neighbourhood of a red plain the air is as if filled with snow 
which is blown over cnltivated land but much retained in 
the air. Fortunately, as Anqerica has proved, rei if not in 
excess is a useful manure, and I could specially point to Sir 
C. Grosthwaite’s note on the extraordinary fertility of lands 
near the plains of excess red which will be found in the red 
report. 

80. I not ^ farther into this subject, but will pass 
to a cognate question which concerns the utilization of 
water at drainage courses, rivers and streams which is 
supplied hy the earlier falls of rain in the higher lands. 

My attention ■was first drawn to this subject by Sir Colin 
Scott-Moncrieff’s work on " irrigation in Southern Europe.” 

In 1893 1 circulated an extract ^m this work {vide Agri- 
cultural Ledger No. I of 1893 ; also page 3, Agricultural 
Ledger^ No. II of 1897, quoting the 1893 circular). In- 
formation was called for from every Province as to action 
taken or practice prevailing in connection with dams and 
bunds ■with special reference to the fertilization of landl^ 
deposit of soil. Some of the replies are very interesting and 
suggestive and have doubtless been read by the Irrigation 
Commission. They indicate that in some of the sub- 
Himalayan districts the practice does prevail of utilizing 
water descending firom the hills daring the rains. 

31. In the absence of any funds or executive subordi- 
nates the Revenue department could do little more than to 
draw attention to the subject and to direct its discussion at 
the Agricultural Conferences of 1893 and 1896 at Simla. 

The only positive action which was taken was to instruct 
the Agricultural Chemist to carry out a sm^I experiment at 
Dehra where it was thought that the canal distributaries 
would give facilities to a fair trial of the value of the flood 
deposit. But owing jwrhaps to the fact that he was new to 
the country and had insufficient engineering assistance, the 
experiment was not carried out. But it is one that, now an 
Imperial Director of Agriculture has been appointed,' can 
be instituted with some chance of saccess. 

32. .^The most important point to which, in my opinion, 
attention should be given, at any rate in tbe initial stage 
of experiment, is to ascertain tl e foztilizing value of descend- 
ing water at different periods. This may be done in two 
ways — 

(1) by analysing the water and its deposits in the labora- 
tory ; 

(2) by testing ifs practical value in the field. 

33. I believe it wfll be found lliat as in the case of rain- 
fall the valimble water will be found to be that supplied by 
the earlier river floods of the riui^ season. It is reasonable 
to presume that the humus and decayed vegetation which 
■is u-ashed down drainage course's ly the first weela of heavy 
rainfall supply fertilizing ■water which is not contained .in 
the water flowing down those courses when they have so to. 
speak been once cleaned, and when the loose sumce deposit 
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in tlio datoh 'basin from whicli tiioy nro fed has ‘bcon'alrondy 
romoTod by tho early floods. 

34 It is indeed the case that tho Canal Departments 
h'hTO from time to time tried the ciTect of sill deposited .by 
canal water, hut it may bo doubted whether attention was 
given to the spooinl enpture'of that water wliich was Hfeoly 
to bring fertilizing matter. A t any nite the result of those 
ezpefiments'whioh'woro brought to my notice was that the 
silt was not fertilizing. This result was also duo to tho 
ciroumstanco tlint tho canal water flowing rapidly ihrdngh 
well defined bods sceured sand from tiio sides of the 
channels. 

36. ‘VTliat seems to bo required is that the water should bo 
brought to tho area to bo flooded at a slower 'flow than tiiat 
which obtains in our larger canals.. However this is a 
question with whicli I am not competent to deal. I can only 
urge that tho problem should bo taken up by our ngrienf- 
tural and engineering exports, and that it should bo definitely 
demded in all localities which ■ oiler facilities for arresting 
descending water ond utilizing its deposits— ( 1 ) what is tho 
valuo^ of its fertilizing matter at different seasons and 
especially in the earlier floods ; ( 2 ) whether tho deposits can 
be profi 1 »bly utilized. 

36. I suggested to tho Agrionlttiral Dircotor (Mr. Molli' 
son) two years ago that tho question should bo worked out, 
and I believe hoJhas taken measures for tho analysis of tho 
water. But tho experiments should bo carried out with tho 
assistance of escort onpneors on a suflioicntly largo seole 
to set the question at rest. 

37. Ah impor^nt^ issue which the subject raises in con- 
nection with irrigation is tho effect which the system of 
arresting drainage flow has on the sub-soil water level. 
I believe that in Colonel Pitcher's low dam system in* 
Gwalior it has been found that though tho drainage comes 
from small catch basins in hills covered with scanty 
vegetation, tho fertility of land covered by tho arrested water 
is improved portly by tho deposits and partly liy the in- 
oreased moisture below the surface. Tho results which 
would be obtained by oixesting the Himalayan and other 
mountain drainage ought to bo much more important in 
both directions, and it seems possible that, if attention is 
directed to the earlier flood waters only, the fertilizing 
mattffl might be carried down for deposit on agriculture 
lands at a considerable distance from the monnten ranges 
through the system of canals and minor dislributories which 
already exist. At present there can bo little doubt that va^ 
quantities of fertilizing matter are carried down by the main 
canals in the rains from the heads of such rivers ns thd 
Ganges and _ Jumna and are ponred into those rivers o^in 
either at the junction with them of the tail of the canal or 
by escape channels. 

38. Tho only other point to which I would draw affopfion 
now is the harm done to agricultural land by the faoiliries 
pven for flush irrigation from canals. Tho water in the 
irrigating season is probably free of fortiliz'ing matter and 
by over-flooding exhausts the land prematurely. This evil 
is shown in my note on canal irrigation to be enormously 
enhanced by the unduly low rates which are paid for canal 
water 'and which, tempt the cultivatorn to. pour water in 
nnlimited quantity oyer poor land which is -further im-. 
poverished by the excess drenching' which is received- 
l^en I accompanied the Famine Commissioners in their 
tour in the North-'West Provinces this view was strongly 
urged by a very intelligent English planter whose estates 
were irrigated by canal, and I have found this ppinion 'to 
obtain among rhany other intelligent amicultqfists. . I am 
strongly inclined to the belief that in all working plans for 
irrigation in the future a slight ‘lift' should be preferred to 
flush irrigation. ’ If water is * gold ’ it should be economized. 
A system of nothing but flush irrigation, besidi-s doing 
harm to much of the .land watered, restricts the supply 
which could be carried to other tracts which need it. 


' '3f>.'1 will supplonieht this.notolatcronbyasumniary 
of tho suggestion which it contains. • ■ 

Tlio points on which I make suggestions are— • , . .. 


(1) ‘that there should bo a working plan (ns in forest. 

'administration] drawn up for'nll India and o.ach 
Province. This is -being done by tho Irrigation 
Commission ; 

( 2 ) that tho principles in which the .working plan is 

based should .bo clearly enunciated ; ' 

. ( 8 ) that ono principle should bo to accord funds to 
schemes in order of relative merit, . instead of 
• allowing each Province^ to toko up its own 
schemes, many of , which may bo relatively 
inferior or, ns I onco wrote, take water firrt 
whore it is gold, then whero it is silver, then 
where it is lead ; ® 

( 4 ) that some controlling • antliority— Imperial and 
Provinoial— -must succeed tho Commission to 
scoiiro the development of tho working plans 
and cxccntivo action : 


( 6 ) that (ns in tbe c.aso of forests) no material modifica- 
tion of tho working plans should bo^ allowed 
except with the sanction of that authority } 

^ 6 ) that an analysis, with respect to its need fw itriga- 
t5on or ixeatment of draizia^o> ^sliould^ be niodo 
for every ngricnltnral tract in ' India on the 
system dc.srribcd in tho third of our 1897 Beso- 
lutions. This could bo done in two years ; 


( 7 ) that n drainage map of all agricultural tracts in 

India which have been cadnstrally surveyed’ 
should be mode. Tliis could bo done on the 
system on which drainage maps were made for 
the Cnwnpore district ot little or no cost in two 
years ; 

( 8 ) that tho controlling nnthority of (4) above should 

arrange for a woreing plan for cash tract for 
which tho Irrigation Commission has not pres: 
cribed 5 . 

(9) that an analysis should bo maintained of. the 

fertilizing value — 

(1) of tho early rain which l-rings down much ferti* 

lizingmattcr from tho atmosphere and sbonld-.be 
therefore conserved ; ' -y 

(2) of the early floods wliich bring much • fertilizing 

matter from tho high lands ; ■ V 

(10) that the treatment of tracts, of whibh soil is washes 

away by drainage, by systems of dams and bumfiy 
should be carefully prescribed j 

(11) that the physical conditions of 'bolts betwem ■ 

small rivers in tho Doab (firrt described by Sir 
Charles Elliot) should be examined as an illustra- 
tion of the need of dealing with many small . 
tracts Separately ; . • . 

(12) that wherever circumstances admit, a map of the 

sub-soil water table should . he made (im in Sir 
Charles Elliot's illustraldons} ; 

(18) that canal water should bo sold at 
ns n-ariyas conditions admit its 
' full commercial value; . 


(14) that a short lift is better than flush I 
irrigation ; - - I 

. (16) that cheap flush irrigation is-horm- ^ 
' ful to ngrioultural interests' 

. (16) that with refmence to (ii) above 
canal distributaries should' be used ' 
for depositing fertilizing matter on 
agriculturai lands, in the earlier; 
days -or weeks of the rainy season. 


' Bnffiolrnttr 
dkeoiM - in 
m j . note on 
Cans] Irriga- 
tion. 


(FAe jPresident .) — The first point taken np in your 
memorandnm is that of working plans. 'Would ypn deal 
with each Province separately and have a working plan for 
caobP 

(Sir Bdward Suei.) — India, I think,* should .be treated 
as a whole. You might wish to give nothing , to some 
Provinces. ■ 

( 2 %e Fresident.)—'I!]ie converse would be.. to allot a 
certain amount to each Province to' use as it likes P. ... 

(Sir Edward flttc'k.)— I would condemn that. ' 

l^he President ^ — Dealing with India as a whole your 
aflotments .might go' beyond- the labour market: in- some. 
Provinces? 


(SirEdieard .BucA.)— lhat. would be a matter of , detail. 
The scheme must be modified to suit local couditious. ' 

(The President-)— The second point' is that of control. 
Should not that rest with the Inspector-General of Irriga- 
tionP 

^(Sir Edward Buek.)—'Waa]i betake wells, eto., under 
his control P 

(Sir Thomas 'B.igham.)—Bh Edward means riot to I’aye 
all in the' hands of one man. . - 

. . * . . > ■ ' • I 

(Sir Edward BueJe .) — I mean- that in-my experience '.of 
. administration' in India the recommendations" of nariy 
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Commissions liavo Wn simply laid on tlic shelf. I will 
give one instance. 'J he Famine Commission’s recommenda- 
t-ionsVould not have hecn carried out nnlcss followed by 
tho institution of a special department to sec that they 
were larricd ont. If tJic ropoit had been loft without a 
controlling authority to see that tho Commission’s 
recommendations wero carried out, very little would have 
Icon done. The Agricultural Department was created in 
1880 with tho direct object of seeing that tho recommenda- 
tions were carried out. 'Wo got the various Province to 
accept tho principles, not by putting the recommendations 
^fore them, but oy going round and discussing with local 
authorities and holding agricultural conferences. I refused 
totako lip my appointment unless allowed to travel and 
consult local authorities. Working plans wore carried out. 
I spent two years on special duly and developed a revised 
working plan made out in consultation with tho local 
authorities. Tliis was published in 1897, and stated the 
principles which had been agreed to with tho local authorities, 
but since then the Provinces have been left to themselves and 
have not done what they agreed to do. For instance, they 
agreed to appoint agricultural exports in each Province. 
To this day the Punjab has n^ot got one, nor Bengal. ^ Your 
Commission won’t saccccd in attaining its object if the 
Provinces aro left to themselves to carry out your recom- 
mendations. 

(PAo President ,) — Has tho Agricultural Department 
given np the supervision of work since 1897 P 

(Sir ^dtvard Dttcit.)— The Secretary Las so mnch work 
to do that he can only deal with tho records before him. If 
the Commission's recommendations aro to bo carried ont, 
there must bo a controlling anibority (o develop their 
workino plans. Ton can scarcely have had time to draw up 
a workmg plan in all its details. Tho system works 
splendidly in tho Forests. There is a definite working 
plan which has gi^ to bo carried ont some time or other. 
No modification is allowed without tho consent of the 
central authority and there is a Board of three member.^, 
each Province in turn sending a momher, the Inspector- 
General being ex-qffieio member. 

(Afr. Muir^Maekensie.) — ^You would have tbc same 
supervision as-regards wells, etc.? 

(Sir Edward JBuel*.)— Exactly. 

(22e PresiAmf.)— The Board would settle tho grant to 
bo made to each Province 

(Sir Edward PkcX'.)— I t would occupy tho same relation 
to yonr Commission that our department did to tho Famine 
Commission. Wo had no control over funds, but nude 
recommendations. For instance, tbs Famine Commission 
recommended the formation of a Veterinary Department. 
There were no funds to admit of this being done for some 
time, bnt tbe recommendation was carried ont crentu.tlly, 
wo making certain modifications as we bad more time than 
tlio Commission to go into details. 

(Hr. Jiludaliar.) — Tho Irupector-Gcncrol might have 
annual conferences with tbe rcrenuc officers. To revert to 
the first point, if funds wero ^von out in order of urgency, 
the Punjab might get none for many years P 

' (Sir Edward Buck.) — As an illustration of my meaning 
I would refer to the Sardah canal where water would ouly be 
required in years of famine. 

(Sir Thomas Eiffham.) — Many other considerations come 
in. Canals in the Punjab may not protect against famine, 
but may give enormous return on yonr money? 

(Sir Edward Buek^ — The need for protection is one 
merit ; the price yon get for water is another merit. When 
yon come to consider the money spent on canals you will 
find that much has been spent where water was not resdly 
needed— in Orissa for instance. 

(The President.) — To go on now to sixth point. Yon say 
*' A most important factor in, if not the foundation of, a 
general scheme for the development of irrigation in India 
must be a knowledge of — 

(1) tbe &cts connected with irrigation in irrigated 
lands; 

(2) the relative requirement for irrigation in nnirrigated 
land. 

(Sir Edward Euck.) — Tbe Department has already taken ' 
up as tbe basis of all ororations for the improvement of agri- 
cuture tbrongbont India the scheme of annual records. In 
that scheme the field was the nnit. The ftets and conditions 
relating to each field were to be oimnally recorded. From 
tbe field to tbe village was an easy step. Tbe facts, and 
{■tatislirs for tbe fields could be collectively shown for the 
villages in sneb a form as to. indicate at a glance its agii- 
cultural needs and capabilities. A' further step was then 
Vol. IV. 


taken. In view of tbe fact that tho executive administration 
under which tho scheme was to be carried out required the 
ivcords of a group or circle of villages to bo supervised by a 
special ofiScim (called tbe circle officer), tbe ‘circle’ could for 

n oses of investigation be taken as the nnit. The system 
sscribed in i^graph V of Besolntion III, 20th March 
1897, in which it was written that " half an hour’s exami- 
nation of the circle book would ascertain tbe canse of failure 
in any yilla^ or group of villages and enable a remedy to 
boang^sted.” ^Of course a fteqnent cause of failure would 
bo defects in irrigation. 

(jlfi*. Muir-jUackenzie.)—)!! Bombay I doubt if you 
could find information about irrigation from any of our 
circlo books. There ought to be remarks made as to possible 
sites of tanks, etc. ? 

(Sir Edward Euck.) — ^It should be tbe duty of tbe con- 
trolling authority to see that information of that kind is 
rocordro. If it is deci^d that tho circle book is the place to 
record tho needs of irrigation you must provide a controlling 
authority to consider those needs and tho possible ways of 
meeting them. A good Collector finds a circle book so nseful 
that bo docs see that tbc books are kept np. When a village 
is found to bo in a bad way the analyses as regards irrigation 
aro moro easily made than any others owing to its being a 
permanent defect. When 1 was in Cawnpoie not long ago 
as an experiment I called up tbe books of one circlo and it 
took mo just half on hour to ascertain what villages bad 
declined and to ascertain the canse. 

(Sir Thomas Etffham.) — But if j'ou have a large scheme 
you do not want to know the conditions of particular 
villogcsp 

(Sir Edward Buci.)— I think you do. 

(Sir Thomas B.igham.)—Co\x{d. xioi the District Officer 
toll you all you want to know P 

(Sir Edward Buck .) — No; he would not have the 
information without the circle books. 

(Sir Thomas Bigham.) — You might want to give some 
villages a step np even though they were not going down ? 

(Bi'r B’rfdfli'rf BttcX.)— I think that the best illustration 
of the necessity for a detailed examination is given in my 
note. 

(Sir Thomas Eigham,)— "Sox a large contract would you 
dc^nd on the circle book P 

(Sir Edward Buck.)— TSot perhaps for a general scheme, 
but when you come to distribute water ftom a main 
channel.^ This is exemplified by the canals in the United 
Frovinces. (To Sir Thomas Bigham.) — When I said that 
tho District Officer would not have the information I meant 
thot he would not unless be had a circle book, for with it 
his knowledge is verj' perfect. I put my eleventh point 
forward as showing the necessity for a detailed analysis of 
each village and arranging for the distribution o£ water. 
But the circle book can only be ntilized for a working plan 
where you have a cadwtral survey. Eastern Bengal 
occupies tbc chief area where you have not a cadastral map, 
and there the needs for irrigation are not pressing. The 
eitclo Ixwks will give an analysis without any cost of tbe 
irrigation needs in places where they have got a cadastral 
map. 

(2^0 President.)— To go on to the seventh point, drain- 
age maps. 

(Sir Edward Buck.) — ^Theso maps are required not only 
for canal irrigated tracts, but for all questions connected 
with dams, bunds, drains, etc. They would be especiaUy 
useful in the Central Provinces where the system of field 
embankments is so mnch in vogue. In Cawnpore four men 
on Bs_. 20 a month supervised the preparation of the maps 
and did tho whole district. Q'hey did four villages every 
morning and other work at the same time, analysing rents, 
soik, etc. Besides a drainage map gives a key to tbe distri' 
bution of tbe soils which at first sight is apparently unin- 
telligible. 

(Mr, Muir-Mackenzie.) — In Bombay we have position 
classes of soils. Soils lower down pay an anna or two more 
than those at tho top of the drainage land. 

(Sir Edward Suck ) — It is a general rule that soils 
higher up the drainage lauds are lighter than those lower 
down. I have also advocated investigations into the vedne 
of early flood water. No investigations have yet been made 
to show how much better tins water- is than that of the later 
floods, nor have any stepsheen token lo nse the water for 
fatilising fields. ITie cnltivatoi-s bare taken action in a 
few places, hut the administrators of the country have done 
nutbiug. 
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(77io Fresidcnl )— WJml w your opinion ns to omploj'inff 
fainino Inbonr on tlio conslruclion of bunds and fioiu 
dnibankinonts P 

(Sir Edteard Wo cliscnasctl tlio qncslion nt nn 

ngrioullurnl conference iit Simla, and it was advised Hint 
vdioro sucli works wore likely to improve the land tlioy 
should 1)0 included in the famine programme. 1 have not 
been able to ascertain if the, recommendation or rule ns I 


may call it .hns been carried out. Tlio sites of such works' 
sliould 1)0 fixed beforehand. No otic has been appointed to 
do this. There should bo nn authority appointed to sec 
that this, work is carried out. If it is to lie done there must 
bo n sjiooini officer witli notliing else to lliink of. Tin's 
necessity for a controlling nutliority isihomninjiointon 
which 1 wisli to have my ovidcifco considered ; and tlio next 
most important point is that of detailed surveys on the 
hnsis of the circle hooks and rillogo maps. 


Supplomentarg note 

In 1878, t.c.. towni’ds the end of the great famine of 
1S76"1878, a Commission was appointed by tlio Secretary 
of State under the prcsidcnoy of Sir James Unit'd to recom* 
mend the nionsni os that might seem to tiiom necessary to 
protect tlio country against the consequenco.-t of drought. 

One of tlio most important of their recommendations 
which was carried into ofTcct in 1881 was the creation of ii. 
department which sliould deal with the main portion of 
the other measures which they advised. 

In 1897 a series of Resolutions, drnun up after consnlta* 
tion with, and practically in ngreemont with the views of, 
every Local Government was hsnod, which, w'hile explain- 
ing the action wliich had been tuken under the direction 
of the now department between 1881 and 1897, sot forth 
the scheme which hnd_ been framed and was to bo_ main- 
tained with the main object, .above noted, of protccting'tho 
country against the consequences of drought. Tlic improve- 
ment of agrioglture entered largely into the scheme, bccuusc 
the increase of the food supply whieh might result, would 
tend to relievo famine, hut one of the chief questions to ho 
dealt with was of course iirotcctibn by irrigation. 

The now department was not executive and had therefore 
no funds for initiating or carrying out irrigation schemes. 
Its main function in this "direction was to establish a 
system by which the need of every agricultural tract "for 
iivigntion, or any other remedial or protective measure, 
could bo accmutoly ascertained. 

An attempt to establish such a sj'stem had already hocn 
made in the North-West Provinces hy the only so-called 
Agricultural Department in India, created by Sir John 
Strachey, and it was oi a recognition of its imxiortnuco hy 
the Famine Commissioners that I -n-ns selected by the Gov 
ornmont of India to extend it to other Provinces. 

■ The introduction of thesys'.om iiito-tho various Provinces, 
took many years to accomplish, niid indeed it was only 
within the last two or thi-eo years that 'Mr. Mnir-Mnekenzie 
ensured its introduction into the Bombay Presidency. It 
has, however, been in worlnng for a sumcient number of 
years in some Provinces to giro assurance of its ultimate 
success under efficient and ofEortivo direction. 

The system is so fully cxjilaincd in the first three of the 
Bosolutiunsthat I need not do more th.m briefly describe it 
here. But I would first lay stress uiion this iioint. Hit 
was thought necessary and desirable byJiho Pnmino Com- 
missioners, and on their rcconjmend.ation by the Govern- 
ment (if India and the Sccrotoi'y of State, to establish the 
machinery which has been created and is ' now' in working 
with the main object of ' aiding in the ' protection of the 
country against the consequences of drought, it would, 

I venture. to urge, seem desirable that. the. present Commis- 
sion, which has the s.ame object in view', should, in any 
general programme which they may recommend, advise that 
fullest possible use should be made of the machinery 
created. 

I will not pretend that extensive as the machinery is it 
has been expanded at great cost, because, in facilitating 
land settlement^ it has, in most Provinces, moi'C than repaid 
increased outlay, as was proved by the Kamine Commission 
of 18S7. On the contrary, I suggest that the very small 
cost which its utilization demands is one of the strongest 
arguments in favour of using it. 

I take it that there are two classes of country .needing 
irrigation which demand respectively two cIhsscs of irriga- 
tion schemes, viz., (1) those tracts which can nt once, 
without any very elaborate enquiry, bo pronounced to admit 
of protection, p irtinl or complete, by largo irrigation works, 
such as great river cannls, the construction of Iskcs nnd 
important reservoirs by damming, etc., and (2) those which 
require after elaborate investigation detailed treatment by 
wells, small canals, the damming of drainage (such ns hits 
been ofiected in Gwalior), or flooding. Even, .however, in 
the case of (_1) detailed enquiry is necessary in ivcirking out 
the xiropor distribution of the water. - And it is in nil cases 
in which detailed infonnation is required that the 
established system may be found useful. 

Eefciring now to the system, explained in the lieso- 
lutions, the basis of it is tlio annual record, each year, of 
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the conditions and circumstances of each field by the village 
ollicor. The facts nnd statistics of the fields are then 
totalled nnd Icdgcrcd . for the village. These, again, arc 
totalled nnd lodgciod for n circle of villages, sny 50 or 60, 
by n circle oflicer nho.Bnpcrriscs the villnge ofliceis of the 
cirole. ^ From the facts nnd statistics thus recorded a circle 
book is oompili'd from' ' wliich it is easy to detect the 
progress or decline of every village or group of villages, 
ns well ns the special need for protection, relief, or improve- 
nient of any kind. 

Tiic^ oflicers <>[ the district staff are requiioi to 
pciiodically examine the ’b(»ks on tour and to note theii ■ 
opinion wlictlior any- remedial liicnsurcs arc necessary. 

Let ns take now the npjilication of this syEtc:ii lo 
irrigation, including in that term any action connected with 
(hiiinnge: It is imnossiblc to expect that, with nil their 
other duties, the dislrict stafl'- can work out any such 
analysis ill detail of the vorying ngriciiltural tracts of their 
district to justify the expenditure of public funds for 
purpose.! of protection. IVliat seems required is the 
co-operation of experts for the investigation. ■ But there 
is in cnoh Province n Dcp.-irtmcnt of Agriciillnro nnd i,and 
Kccords which was specially appointed to work ont in 
co-opcrati()n with the district otiicrrs what has been termed 
the “ district analysis.” If tiiat department bo properly 
strengthened, it could, in n few years, secure n satisfactory' 
exposition (with maps) of tho rclntivo and octual need of 
each tract for protection by in-igatioii. 

Assmniiig tbnt tins measure be carried ' into ‘olFGcti 
it would bo necessary tbnt the Provincial Department be 
strengthened by one or moro oificers to bo made sp»)itt]Iy 
responsible for completing the nnalj'sis. At Ic.ist one 
ndministmtivo assistant (n civilian) nnd one . sdcctcd 
engineer would be required. It. would depend upon the 
funds avnilnblo nnd the rate of progress demanded how fur 
tho stniT should bo further inorensed, bnt in my opmion it 
would bo found tbnt more than one ongincer wbdd he 
wanted. ^ 

I may point out, however, that tho most important and 
expensive pnrt of the mnciiincry (tho village oflicers) nnd 
circle officers is an nlrcndy paid agency doing (so far ns thoir 
cxiinnsion for the land record sytscm is concerned) remu- - 
nerntivo work. Tho cost which would tc required for the 
utilisation of their work in’tho direction of district analysis 
would form a very small .percentage of tho cost of the . 
subordinate ngenry, and it would scorn a pity that the 
information reconJed nhd Icdgoivd by that agency and,i-ciidy 
for use should fail to bo olloctively utilised for 'want of a 
littlo more expenditure. 

I will take now ono or two illustrations which will 
indicate 'the natiiro of the investigation contemplated 
1 liaro in 'a paper already submitted to the' Commission 
•cxplnined iiow in coitain ol'tho'Donh districts in tho North- 
IVest Provinces tho tracts that are thoronghly protected by 
’ oaiinls and wells nro margined hy holts which are practioully 
nn])rotcctcd by canals and wells. - 1 will' indicate a district 
(Eiah) in which snob tracts were, under tho orders of Gov- 
ornmont, made tho sahjort .of a brief inspection by Sir 
Clinrlcs Crorthwaito (Sovretary -of tho Board of Bevenuo) 
and niyscU as Director oE tho Land Records Department, 
nnd \feie decided to bo in certain parts so * precarious ' as to' 
ho dnssed ns land wliich could have no rnnt. Tho 
Aletcorological Officer, Mr. Blanford,. showed that tins 
district lies in a circle which compared with tho- Province 
generally sufiers from unoertnin rainfall. 

“We 'will suppose now that tho administrative offieer-iakos 
Ap that district for analysis. It would ho easy for hint in 
one season to mark off on the map all precarious tracts and - 
to place them in relative oi-dor in accordance with their 
relative need for protection. Ho would base his analysis.’ 
on tho reports of settlement officctsand the annual record in 
the circle books. He would probably bo able to add. general 
information obtained from tliese-sources and from iocal- 
ciKiuiry indicating whether earthen wells, masonry wells,- or 
-canal irrigation was possible. As a . rule,, owing .to the- 
sandy nature of the soil and sub-soil in such tracts, earthen 
wells and canal distributaries are imt possible.' The is^ue 
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would tlion l)C raised wlictlicr masonry wells, or the damming 
of drainage would he possible or. not. [By ‘damming* is 
hero mc.ant some snch system ns that worked out by Colonel 
Pitcher at Gwalior, or b 3 ' Captain 

» Bcc AjrricaUuml Irfccr Chapman at Beti,* which, specially 

HribcT' “’"‘s 

ling of the land and prerention of 

erosion, and not .at the storage of water for imgation.] 

The engineers would then come in. It is assumed that 
the engineering sfaff of the Agricultural Dep.artmcnl would, 
independently of the requirements of arty loc.al tract, have 
obtiimcd by esperiment sufBcicut knowledge of the best and 
most economical system of constructing wells, and would 
also be able to ascertain by boring or othci-wiso the character 
of tho sub-soil and the sub-soil miter level in each locality, 
and that they would bo able to submit a fairlj' accurate 
estimate of the cost of imisanry wells and the ostent to which 
ihcj' would affoid protection. Tho administrative officer, in 
consultation with the district officers, could then frame an 
estimate of tho increased produce and rental which might bo 
esperied. 

Tho cost of dealing with the drainage, which unchecked is 
often in such tracts tho cause of the poverfy and of the 
increasing deterioration of tho soil, might bo too great to bo 
justified, out in tkat case tho scheme should nevcithelcs.s bo 
placed on record and brought with the sanction of the Govern- 
ment into the list of famine avorks 

Another illustration which mav be offered is that of a tract 
where it may be thought possible to bring a canal distrf- 
but.aiy. In tins case the question si onld bo refeiTod to the 
c.anal officers. But I would here point out that such cases 
would be suggested by the drainage maps which, .as explained 
in tho paper already submitted to tho Commissicn, can with 
a small cost for special instruction and supervision be worked 
out by the village officers and circle otlicers. It was done 
with oiise for tho whole of tho Camiporo district, and tho 
plan on which it was effected has since heen adopted (sec 
Colonel Clihhnm's work) for aligning di.stribntnrics on new 
c.anais. But there are many tracts within possihic rc.ich of 
the old c.an.als and their hranchos, for which tho Canal 
Department has no such drainage maps, and I suggest that 
any annlrsis of a tract needing irrigation would be much 
facilitated by the provision of such drainage maps which, in 
tho case of Cawnporo, were pronounced by the liighest canal 
anthorities to he more useful than tho maps showing level 
by professional surrey. 

To return now to tho question of protection by masonry 
wells. It has been assumed that the cost of the wells, tho 
extent of the protection they would afford, and tho increase 
of produce and rental which might bo expected will be 
ascertained by tho administrative and engineer officers of the 
department, and that a scheme of protection will ho 
prepared, in consultation with tho district officers, for the 
consideration of higher authorities. It is clear that any 
such scheme will carry with it many other issues, most of 
which, however, as affecting all schemes of similar character 
will have to ho decided, indopendentli' of the loc.al project 
by the Local Government. 

I'irst, the provision of funds. It has been suggested in 
my separate paper that gradually a working plan, which 
would be comp >scd of largo projects proposed by the Canal 
Department and of minor schemes of protection such ns 
those described, should be constructed for the whole 
province. It would presumably bo m'ronged by the 
Impcri.'il and Provincial Goverments wlint funds should 
be annu illy available for carrying them out. The supervi- 
sion of any lo:al scheme would not therefore entail any 
immediate requisition for a grant, but would only require 
deci.sion whether or not it should bo placed on the provincial 
working plan. I have already suggested in my separate- 
paper that, as a rule, those schemes should first be taken up 
which would he most remunerative, and that all projects 
admitted on the working plan would he placed in relative 
order of merit, altliough, for special reasons, that order may 
be partly determined on other than financial -considerations. 
Assuming that tho grant for snch works he obtained by 
loan, it wonld he desirable that, as tar as possible, the 
interest on the loan should be recovered from the land 
irrigated, with however some consideration of the indirect 
benefit from the irrigation works in securing punctual pay- 
ment of land revenue; in obviating famine works; and 
in (though perhaps remotely) keeping down prices of food- 
grains. 

Assuming that in a given tract a masonry well tender- 
ing in'igable 20 acres of land costs Bs. 500 and that the 
standard of retnm on capital is fixed at 4 per cent, this 
■wonld mean a charge of Ue, 1 an ticie on tbe land served by 
tbe well. Snch a charge ought to he easily recoverable. 
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One question (o be dcicimincd 'is whctlier the landlord 
shonld bo made responsible for recovering- the charge. Or 
wheilicr n water-rate should be imposed on the tenant. 

Another question is whether the Government should offer 
the capital as taiavi to the landlord, or in some case.s, to 
the tenant instead of constructing wells by its own agency. 
Andin tho cascof taiavi, how far 'the Government' should 
hcl^ the agriculturist by providing expert ■ assistance or 
advice, boring apparatus, special brick kilns, and so on. 

These issues depend again, on the question whether 
protection by wells is to lo fqrced on a tract where, it is 
proved to be advantageous, or whether the consent of the 
community is to he obtained. In connection with this 
question it may ho noted that landlords are often averse to 
devoting their capital to well construction in view of the 
fact that they can find more profitable investments els'e- 
where. 

Questions will also arise which must be dealt with by the 
local authority as to the method in which the tenants of 
land rendered irrigable as to share in the use of the well. . 

It will perhaps be found that some of these, and similar, 
issues were disenssed in proposals for legislation in connec- 
tion with well irrigation some 20 years ago and probably 
the same questions may have been brought under the con- 
sideration of tho Irrigation Commission. I am not in a 
position to deal further with them now. ,My main object 
IS to indicfitc tluit if any raeasnres are to he taken to protect, 
either ly wells or other minor works, those tracts which need 
irrigation and which c.'innot be brought within the scope of 
large irrigation schemes, it will he 'desirable to base those 
measures on the analysis of agricultural lands which I have 
described.^ This view would seem to hold good whatever he • 
the financial or administrative methods adopted. 

I am farther of opinion that what I have called the 
working plan of a province cannot be ^med hurriedly or ou 
the basis of existing information. It is true that an initial 
analysis of tracts needing protection can be effected in a 
shortterm of yeai-s. But, in view of the fact that no 
oiganizcd inesisures have been hitherto taken for the proper 
investigation of the vai-ions problems connected with m'nor 
irrigation^ -works snch as wells and the treatment of 
drainage, it is impossible to frame sound projects without 
prolonged enquiry. I contend that such enquiry must be 
placed in the hands of officials made specially responsible for 
the work of investigation, and I have indicate that the 
Agricnltural Department shonld be exp.nnded for the 
purpose. Probably it might bo conridcred desirable that the 
Impertal Dcp.’irtmcnt shonld be strengthened -with the object 
of collating information and of ensuring continuity. 

Initial measures will naturally be experimental and will 
demand cautions action. It is a case where knowledge of 
the subjert, crescit ciindo, and later on -progress nmy be 
more rapid. It is- true that some experiments have been 
from time to time made by officials in the construction of. 
imisonrj- wells and also in the use of boring apparatus. Biit 
they have been desnltoiy and with one or two exceptions 
conducted by inexperienced agency. So too the questions 
which relate to the co-operanon of landlords and tenants 
have been theorctic.ally dis.-nssed rather than practically 
dealt with. 

Tlie first need then seems to ho the establishment of a 
permanent agency which will ho rc-sponsible for the conti* 
nuons examination of e.-ich vexed problem, whether it he of 
financial, ndministotive, or executive character, with the 
object of securing its final determination. 

That agency shonld logically be placed under tbe 'direc- 
tion of the Provincial Department of Land Iteccrds and 
Agriculture, 

At present the work of the Provincial Department is 
conducted in close co-operation with district and divisional 
officers. Tbe rule is that the Departmental officers investi- 
gate and suggest and that tbe administrative officers decide 
or submit to higher anthority. It would seem desirable 
that tbe same policy be carried out in the development of 
minor protective schemes. 

I have always, in my own official career, been a strong 
advocate for Commissions snob as tbe Irrigation Commis- 
sion which I am addressing. As ' -will be seen from tbe 
1897 Bcsolutions, I never lost an opporteniiy of developing 
the working plans of the various branobes of onr depart- 
ment by provinciid consultations personally condneted. Onr 
series of provincial conferences were of tbe nature of 
"Commissions." But 1 in-variably found that unless some 
authority were established with the responsibility of giving 
effect to the recommendations of the conferences that their 
recommendations were simply "put on the shelf." To 
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oomparo great things with amnll it may ho aafoly said that 
i£ the hVimino Oommisoion imd not been followed by tlio ■ 
oreotibn of one opociel Imporial Department siipplomontcd 
by that of the Frorinoial Departmonts prnotioal oifoot would 
never have been given to the major portion of the reootn- 
mendations of that Commission. 

The investigations of the present Commission mnst 
result in the formulation of many valuable sugcestlons, but 
many of these will, from the absonoo of suiTioicnt data, be 
of the nature of problemis, for the solution of whioh pro- 
longed enquiry and experiment will be necessary. It is 
essential that an export agonoy should bo ostablished for 
working them ont. And oven in those oases whoro the 
suggestions or rsoommondations are final in eharaotor and 
do not domnnd further enquiiy, it is oqnaljy necessary that 
an agency should be established whioh will bo responsible 
for seeing that elTect is given to them. 

Now, as already indicated, tho agonoy which wonid donl 
with minor proteotivo works will have, under its venue, duHos 
of varying character,' which may roqniro to bo bronght 
under the control of dilleront outhoiities, 

Firstlif . — There is the distriot analysis, or tho classifica- 
tion of tracts, requiring protection by minor works including 
in that term the extension of distributaries from major 
works. 

This dnly can be effected by tho Provincial Department 
dnly strengthened on its administrative side in consultation 
with the’looel administrative officers. 

Secondly.— ‘'She ^consideration of tlio most appropriate 
treatment. This, in my opinion, slionld bo more orders 
subject to the review and approval of the best expert antho- 
rity available, jnst as the projects for canals are sabjeet to 
the review and decision of tho Chief Engineer. How 
that anthority should ho constituted iso matter of detail. 
Possibly in tho North-Western Provinces the Board of 
Bevenno or in the Futiidb tho Financial Commissioner, 
might have, attached to them an engineer of high rank, on 
whose advice the Board or Commissioner would sanction tho 
scheme with tho approval of the Local Government. 1 will 
call him the Provincial Engineer. 

TAirdly.— There are the oontinnous experiments in con- 
nection with boring, masonry wells, drainage maps, chock- 
ing of drainage by dams, flooding, levelling up ravines and 
so on. 

These should manifestly be condneted by tho cxooniive 
branch of the local Agricalturiil Department, but reported to 
and inspected and reviewed by the Fiorinoial Engineer. 

Fourthly . — Tliere are the problems of administrative and 
financial character _ already indicated. Those must bo 
attached by the distriot and divisional ofiiaors in co-operation 
to some extent with tho Land Record Department and subject 
to the higher revenne anthoritics and the Local Government; 


who will, ns time goes on, ho poriiaps able to fot^ukle 
definite rnlos for gnidance. 

Fiflhly.—Thete will bo executive work of . carrying- 
sohomos into efioot. 

‘ It is not assumed that tho executive stair nttochod to the 
Department of Agrioiiltnre for purposes of experiment and 
enquiry will Bulllco for this work. Nor is it assumed that 
snch work will bo undertaken simultaneously in several 
districts.' Kspeoiaily at first, os already indicated, the area 
nndortnkon should bo limited. 

. What seems desirable is that a spcoisl executive staff 
should he appointed to work under tho immediate direction 
of tlio departmental engineering, staff, and tluit it shonid ho 
moved from one orca to nnotlior or Doin one district to 
another in nccordonco with ony working plan that may ho 
developed. Tho work would be snl^cct to tho review and 
general direction of tho Provincial Engineer. 

Sixthly.— t\\o results of tho investigations, experiments, 
nnd executive work in tiio various Prov-inccs will require 
collation nnd publication liy Imporial ogoncy jnst ns, (o' ' 
qnoto n recent example, tho cdncational programmes are 
reviewed and assisted bv n Central Bnrcan, which however - 
hos no power to interfere with Fronncinl anthority nnd 
action. One of tbo nsoful functions of snch central agency - 
is to keep nlivo attention to tho snbjcct in dll Provinces 
another to convey information of rcsnlts obtained in each 
Province to all other Provinces. 

As similar central work is required in very many bran- 
ches of tho Imperial Department of Bevenno nnd Agrlcnl- ' 
tiirc, I would venture to revert to the original intention of 
tho Government of India nnd Scctctaty of Stntetoadd a.' 
second oflicor to tho Imperial Department whosc.dntics shonid 
bo poripntotic, for tho purpose of obtaining acenrate know- 
ledge of tho varions questions dealt with, snch ns, for 
instance, the training of ngricultumi experts, tho jnuvcntion 
of wittlo disease, the rcsnlts of agrienltnral expenment, and 
so on, ns well ns, in this rase, the rcsnlta of experimeutn. 
with wells, checking of drainage and otiicr minor protective 
works nnd tlio mctliods of distinct nnalysu. 

Tiio whole sohemo would require tho grndnnl elabomtion 
of n working plan for caob Province ; tho .first step in wiiieli 
or rntber tlio foundation of wliich, would bo tbo distinct • 
analysis or the dasBifiention of tacts needing protection. 
As time went on tiio working plan wonid include tlio 
suggested treatment of each tact to bo modified subject to 
tbo sanction of requisite nutbority in accordance with the 
rcsnlts of continuous experiment nnd pracrical experience. 

Tho rate of progress in carrying out tho working plan 
would be determined partly by financial considerations and ' 

S artly by the conclusions arrived nt, as time went on, ns to - 
10 ofiicacy of tho varions methods of treatment snggested or 
tried. And, as n rule, those tacts would first he dealt with - 
which stand in greatest need of protection of wliich pro- . 
raise tlic most romnnerntivc results. . . 
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NATIVOH STATES. 


• CoLOKEt S. S: Jacob, C.LE., State Engineer, Jaipur. 

■ {Jaipur, 18th Uotemher 1901). 

The following p-ipers accompany this memorandum i— 

1. Appendix I.— Statement of areas irrigated annually (paragraph 1). 

* 2. Map of the Jaipur State (paragraph 9). ... , , 

* 3. Printed statement showing nature of each work, oapaoity and areas, etc. (paragraph 10). 

* 4. Diagrfvm showing rainfall. Expenditure on irrigation and rerenne realised (paragraph 19). 

* 5. ana 6. Statements (A) and (B) showing expenditure and revenue in certiiin tahsils compared (paragraphs 20-21). 

* 7. Memorandum on Famine Protective Works (paragraph 33). 

* 8. Final Famine Beport, 1899-1900 (paragrapli 33). 


1; Geographical position of the Jaipur State, — The 
Jaipur State is situated on the watershed of India j part of 
the drainage runs into the Bay of Bengal, eastward, while 
immediately on the west border the drainage flows into the 
Gulf of Cnteh. The general slope of the country is froin the 
north towards the south-east Situated thus on n ridge, 
with a wide sandy desert northwards, with no perennial 
streams or mountain mngos to depend upon, it is not to be 
expected that the same facilities should exist for canals or 
largo projects as are found in more favoured distriots. 

2. Heecssitg for Storage Seservoirs.—Uho great object 
therefore must bo to store all the rain that falls on the 
surface of the country bv making storage reservoirs and 
diverting, where possible, the flood waters of the streams. 
All water allowed to pass away unused is an annual loss to 
the State. 

3. Wells. — Another point which seems desirable, if not 
necessary, is in all those places where the reservoirs are not 
large enough to contain a two years’ supply of water, to 
have a few wells constructed on the fields below. These should 
not be made, however, without taking into consideration the 
soil and subsoil, the cost of other wells in the neighbourhood, 
and the irrigation eanied out by means of them, etc. 

It is a knonn fact— tested and proved often in this 
State — that the ground below a tank is affected by the tank ; 
and in a dry season, when the reservoir perhaps whs empty, 
the cultivator is able to work his well and save himself 
and his cattle. 

4. Sainfall,—A reference to the table of rainfall for 
the Jaipur State will show how precarious this source of 
supply is. In 1879 the average for the Slate was 35'88 
inches ; in 1877 it was lO'fiO and in 1899 was 12*72. One 
has to be prepared for extremes. It shows how necessary 
it is to store all the rainfoll possible, so that the bounty of 
good years may help to make good in some measure^ the 
deficiency in bad years. It shows also how desirable it is 
to have large reservoirs, which shall bo capable of storing 
suBicient for lit least two years. It is in this respect that 
nil small tanks fail; at the very time they arc most 
required, perhaps they are dry. Much depends on the 
nature of the rainfall ; whether an average fall, or whether 
it is received when the ground is dry and allows it to run off 
freely, or whetW it spreads over a long period and comes 
in gentle falls, which, though so beneficial to the c^s, do 
not fill the tolaos or reservona. In 1899 in the Western 
DisMi-t only 2 tanks filled, 29 partially filled, and 34 
remained empty. The rainfall was 12*72 inches average for 
the State. In 1898, out of 68 tanks in the Western DisMct, 
only 2 overflowed, 7 fifled, 89 partially filled, 17 remained 
almost empty. The rainfall was 15*32 inches. The heights 
of water in the tanks as filled daring the ndny season of 
1900 are shown in the printed onhnal report. In the present 
year; 1901, in October, nearly all are dry in the south-west- 
ern part of the State. The rainfall of the monsoon months, 
1st June to 30th September, has-been ouW 10*48 inches. 
In 1899 the three largest reservoirs in the Western District 
filled Only partially, and irrigated only the areas stated, 
ejs.— 

Uglittt. 

Toil Sogar only filled 15 out of 33 feet, inigaiiss . 11.91s 

Ciupanrani „ 7 „ 1C ■> „ . . 33,S:7 

EaleghEasur „ SO ., 20 . . 5,177 

Total . 39,353 

while in good years the irngation has been respectively 
30,000, 26,000, and 24,000, making a total of 80,000 
highas. It will he seen from this how great the loss was in 
this year, 1899. The water *<783 almost all spent in watering 
the iharifeto^s, hut was the means of s'aving a large share 
of them. This year, 1901, Tori Sagur has saved about 
10,000 highas of the hharf crop. 

6. Irrigation begun. — Little appears to have been done 
in the way of irrigation in the Jaipur Slate previous to 
A.D. 1868, although the remains of a few small works 
existed here and there; and in theviibiges of some of the 


Jagirdars, tank irrigation in a small and primitive way 
was carried on. The success, which attended the efforts of 
the late Colcnel Dixon in the Ajmer and Merwara districts 
of Bajpuiana, showed what benefits might be derived from 
storing water in suitable places. 

6. Progress.— In 1868 the expenditure was only Es. 227 
on irrigation, bnt a beginning bad been made. The atten- 
tion of the Durbar having been drawn to irrigation, sanc- 
tions were given as now projects were brought forward, and 
the enlightened and liberal policy begun by the -late 
Maharaja H. U. Sewni Bam Singh has been cordially 
coutinued and onconraged by the present Maharaja H. H. 
Sewai hladhn Singb. The expenditure in 1900, the famine 
year, was Bs. 6,31,016. This policy was well supported by 
Itoo Baiiadur Baba Kantee Chandor Mukerji, C'.LE., who 
died in January 1901, while serving as a member on the 
Famine Commission, and whose death bos been a great 
loss in many ways to the State. All who see the results 
cannot fail to approve snob a policy. The present Members 
of Connell are alive to these advantages and readily support 
alt irrigation projects. ^Tbe money laid out is Ml spent in 
the State and cannot fail to do good. It is satisfactory to 
notice, too, the steady way in which the area under irriga- 
tion has increased. {See Appendix I.) 

7. Number if irrigation works in the Jaipur State.— 
The total unmber of irrigation works in the Jaipur State, 
under the management of this Department, is — 


Completed works .165 

Works la progress ........ 28 


Total . m 

The total immber of irrigation works inolndes two supply 
canals— one from the river Mashi at Etagoi, one from the 
river Baiidi at Hingona. These have been described farther 
on. Ninety are old tanks and 104 new wor^. It should 
bo observed, however, that all the old tanks were of little or 
no use until properly surveyed and reoonstruoted on sound 
principles and irrigation channels aligned and properly 
graded. All the works noted have been carried out since 
1868, since Colonel S. S. Jacob has been here in this State, 
assisted by the late Mr. T. IV. Miles, Executive Engineer, 
from 1873 to 1878, and Mr. C. E. Stotberd from 1896. The 
main ducts, whioh vary in width from 5 feet to 20 feet, 
comprise a total length of 807 miles with 637 miles of 
distributaries. 

A statement of areas irrigated in acres annuallg is 
attached. {See Appendix I.) 

8. Quantity of water which can be stored . — The total 
quantity of water which can be stored by the tanks 
annually, if they filled, is 16,787 million onbic feet ; and 
allowing 120,000 cubic feet as sufficient for three water- 
ings of one acre, there would be (if they all filled) enough 
water to irrigate 181,668 oores. 

9. Jlfap.—Tbe acoompaDying map shows the position of 
each work. 

10. Printed statement showing nature of each work, 
drainage area, etc , — A printed statement is kept up 
annually showing the nature of each work, whether new 
or old, drainage areas, capacity, length of distributaries, 
areas capable of irrigation, duty of water, expenditure up 
to 31st December, and returns up to Slst August, the ena 
of the Baj year. A'copy of this statement is attached. 

11. Expenditure for ISOO, and returns . — The year A.D. 
1900 was a famine year; the total expenditure on irrigation 
works during this year was Es. 6,31,016-0-7. The total 
estimated reveune was Bs. 1,96,416. 

IS^Capital outlay,— The capital outlay, which includes 
any outlay on repairs daring the year up to the end of 
1900, is Es. 57,77,444. ^is does not include establish- 
ment^ 'which is employed on constrnction and repairs of 
irrigation works, as well as on roads and boildhigs. It 
does not also inclnde the cost of revenue collection, which 
is done by the ordinary revenue Dnrbar officials. In sop-T! 
cases it has been found necessary to add masonry 
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a few years after the work has been 'made; also' it is 
considered desirable to show the return upon the total cost 
of the work, otheiwise the percentage might appear higher- 
in some years than it really is. For these reasons the cost 
of anything done to the work each year has been added to 
the original oost. The revenue for the year is believed, 
therefore, to be the fair retnm on what has been expended 
from the beginning on each work. 

13. IForks taJien orer bg the Durbar. — k few works, 
which were made by this Department, .have,- for State 
reasons, been made over to the Dnrbar, and so have passed 
from the control of this Depaitment. The feveiine from 
these works is not known, and is therefore not included ; but 
the expenditure on tliem up 'to- that date is inolnded in the 
figures quoted above, viz., Rs. 67,77,411. 

14. Total retui'ns. — The total return on the above capital 
cost np to 31st August 1900 is approximately Rs. 46,68,656.. 
This being the total of the annn.il statements supplied' 
by the Ray officials. 

16. Average percentage of returns on outlay.— The 
average percentage of return on outlay taken over a peiiod 
of II years is 8. 

16. The capital average cost of irrigating an acre is 
Rs. 49-3-0. 

17. In the Aunnal Report of the Public Works Depart*, 
ment printed every year, the details of. the revenue, the 
nature of the crops, the area irrigated by flow and by liR, 
the shares of hbalsa and jagir, the cost of supervision 
and guarding, and other details are noted. 

18. Details for ihe past year, 1900. — For instanoe, tak- 
ing the past year, 1900, the revenue for the year ending 
31st August 1X0 was Us. 1,96,415. 


Bj wator-nte . , 

„ sli&re of produce . 
mUeelkmooua 

Total , 

Distbict. 

Tutal. 

East. 

W’est. 

n>. A. p. 

, 23.627 0 0 

, 82,647 1 6 

, 4,512 0 0 

Bs. A-. P. 

20,424 1 9 
67.100 8 3 
1,374 3 0 

Bs', A. P. 

43 961 8 S 
1.46.647 0 9 . 
E,91G 0 S 

, 1,17,610 14 0 

78,838 13. 0 

1,90,416 11 0 

The cost of supervision and guarding was — 

Bs. Us. A. V. 

For llio Eastern District, 7,C9'1, lost per acre irrigated . 0 12 0 

For Western do., 10,712 do. do. . p IE 0 

The areas irrigated were— 

B; flow . . 

.i lilt . . . 
IntanlElirds . . 
,, Hallo gardens . 

Total 

ElST, 

Wkst. 

- Totaz. 

Blghas. 

Biswas, j 

Blghat; 

Biswas. 

Oigligs. 

Biswas. 

23,012 

2,1-63 

s.tei 

. 1? 

Id ; 

28,8S4 

3.12<i 

S.CSl 

10 

32- 
• B. 
3 
10 

62,763 

6.981 

C,«16 

10 

■ • IB 

2 
]:i 
' 10 

32,762 

13 

ai,oi7 

10 

46,370 j 3 

The areas cultivated were — 

I 

EIngle crop . 
Double cnip . 

East. 

W iST. 

Tutaa. 

3Ighss. 

DUwis. 

Biglias. 

Uiswas. 

DIghas. 

1 

|niawar. 

20, SSI 
6,907 

1 

2 

31,919 

17 

62,830 

6,107 

.IB 

2 

Total . 

26,763 

3 

31,910 

17 

63.738 

0 •’ 

The following is the sbaie of kl.alsa and jagir i — 

1 

Baer. 

Wisi.' 

Total. 

liigbas. 

Biswas. 

Blghas. 

Biswas. 

Bigbas. 

nisWfiB, 

Khstia ... 
dailr 

Total . 

1C.3IS 

12,472 

13 

10 

23,ses 

e,csi 

12 

6 

40,181 

16.ECC 

d 

. 15 

1 

26,T£9 i 
1 

3 1 
’ I 

31,019 

17 

63,733 

i 


■ The' description and area of each sort of crop are noted 
by the zilladnr in his annual report (aide pages 103— 108 . 
of the Fnblio Works Department Annual Report). 

. 19.- Diagram showing the rainfall, expenditure, and 
rct)e»«c.-r- The, diagram nltaolied shows at a glance the min- ' 
fall for the yew (bine), the amount spent on irrigation (red), 

- and the returns realised (green) for each year since. 1879. 
It should be observed that this expenditure includes -money 
.which has been laid ont.on surveys of several works which 
have not been yet taken in hand, and - on spme other items 
which cannot be classed as -remnnerativoi -In future the 
areas irrigated will be also shown. 7 

20. Increase of revenue-before and after, irrigation. — 
The two statements marked A and B show the increase of 
revenue before and. after tlie introduction of ifri;:ntion in 
nine tqhsils of the ’Western Di^iot of the Jaipur State. 

Tbo figures are taken from the retnrna supplied by the 
Raj officials ; the period extends over 16 years in .each case, 
and includes- in the latter, period three years of. famine oi\ 
scarcity. ■ ' • . 

The average annual increase of revenhe-for these nine 
tabsils -is Rs. 1,78,167. (Sea Statement A.) 

21. Expenditure on Works. — The total . expenditure 
which has been incurred on irrigation during this period in 
these nine tahsils is Rs. 25,65,864 ; the increased revenue for 
the same period is Rs. 28,60,679. .While about 78,487 
bighae (equivalent to 26,162 acres) previonsly uiicnltlvatod 
have been brought nndcr cnltivation. (Statement B, columns . 
6 , 6 , and 10 .) ■ 

22. Abpashi establishment described. — The.AbpasLi 
establishment, that is. the' establishment concerned with 
everything connected with irrigation, except the engineering 
or professional part of the work, consists of — ' 

2 zillahdare, , . * - 

2 naib-zillabdars or deputies, 

4 girdawars or inspectors, 

16 mohuvins or mnnshis, 

2 amine. 

203 mahafizan or guards distributed over the works 
and lands irrigated. - - 

The Jaipur State is divided into two districts, east and 
west : half the establishment looksfafter the eastern and 
half after the western part. Each imgation work is looked 
after by one or more mabafiz. These , men, who must , he ' 
natives of Jaipur, have to furnish a security of Rs. 26 each. 
Urey are provided with printed books in which the details of 
the area irrigated daily is approximately entered by the, 
ptwari of the village ; they have a simple unif<irm of loose 
yacket and pagri, coloured green, with leather belt arid a 
hatchet, for clearing away boughs of trees and thorns. ,Tho 
moburrirs look after the . mahafizan of .certain areas and 
check the entries and their work generally. The girdawars 
go round inspecting larger areas and supervise all under 
them. The zilladars. and naib-zilladars go on- tour 
occasionally’, and are- responsible for the whole areas and - 
men under them. They keep a journal and show it on 
retnm frnra every tour. At the close of tbo ii-rigalion 
season, the irrigated lands arc all measured tip by the village 
authorities with a standard chain 120 fret long, and the. 
members of the Abpashi establishment, and the rcsulta com-. - 
pared with the daily registers. A printed memo, called 
“pnreha khatoni ’’ is filled in and given to each zamindar, - 
intimating the amount to be recovered from him, and a 
copy is sent to the tahsil for informnticn. The amount is 
reenvered by tho Raj authorities, in. the .same way as the 
land-revenue is realized, by the ordinary revenue establish- ' 
roi-nf. This Department has nothing to do with the collec- 
tion of tho rerenuB. 

23. Abpashi OoJe.— "With the approval of tho Dnrbar, 
a book-containing simple rules for the guidance of all con- 
cerned has been printed and is known as the Abpashi Code. 

24. Water-rates in force. — The water-rates in force are 
as follows, and are uniform for all works and independently 
of the number of waterings given, «is., for oidinary crops, 
for Tihalsa 

By lift, 4 annas a hiyka or 12 annas 'nri a'croi 

„ iIow| 8 ' ,, „ Rs. 1-8 . „ „ . 

For jagir- double of the above. A double rate is charged 
fir tho following Rice, sugarcane, opium, oarawayl ■ 
indigo, Inccmc, tobacco. The water is distributed, as far 
as possible, accerding to tho quantily available, usually two , 
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or Whortf crop* fnil iniM:nP to iiulntUy 

•ml ftosl no-! >•»» tlic l»ml',ir_onijUl'> malii,' ^Mn!«ioI» 
.•^rfonlir,}: Infircum^ttncc*. Tl.i* iriicalii'n s.u.oa for llif 
I hitrif N tlmnip *>n!f mK'r anti OptiO>->r, i\«.l for tlir rahi 
rlnrinp O-’tol'cr t« I rl'roary. 

Shii'fofj'r.^ivcf /iif-‘’n.“-Sh.iro of jiroiliiri' 

5» Salirn M follows: — 

r.ir till* I'f-arif riv>r» in m*'!'* cotton, IntUan* 
corn, ^apaT<•.■^«c, rico, loKtrco, intlipo. 

riTollirr Ho crops, snclt in til, lojra. j«ar, 
jr.c’.li, etc., In l:»nii. 

Krr tlicrwli trcp* in c.'Oi, forrito, oplnin, Inccriio 
nml vcpctalili’t in cath, 

Kor otlior Unil.*, rir., Itarloy, vlic.al, pinsn, etc-, in 
linl. 

Tl'C t-ttli value lUtrrinli'C'l l>.v l!;c lalnililars of 
r.arli iH-tricl after cen-tiUntion vitli tl.c villftpe 
.antliotilir*, tuiil tlic rliare of pr.<-l<ic} varic, 
RfconliiHiL to the c.\»tc t{ tin cii!livat''r. 

Tfic pre.tlcl tthca ji half ftosn «l»l, tiiijar, etc., 
.ahl the !nTv,'?l rn, o.-jii.ars-T fn’Ml Thahms, 
Hr.ahm’!i». c*c., an. I oth-r hiph ca»t.'». 

Iny.-joiV han-l* the Jti.alc otilr p.-la the water* 

* rale, mill fci !h:» ies»-'n, «rul l<.'c»ii«e the 
till not coatiitiiitc towar-l* the 
cf 't of ihe wotl*, the eharpe i» iloaMe, 

llie fl-ou'n in Apj''.n>51j r of the Annnal 

Itejvrl* r.* Mr.t.uiil oi »haif of j jviloee ore 
fmiii'htij hv the tah*l'<!»r», aiJ;o er,' nipj>f'\'il 
t.i ihalnrt the »1 ,ar>* «3r.e •<, Jai il cuhiratc-l. 
l^efi Je the t .Mlh ae.‘» oil ie, or ll -.1 v. < nlj ji.il 
have l-e:) e:.}!i,,ati'.J h’‘i fi>i t hr l.anl; • nr.il 
**< tl IT fitnrm tear, it U t elievcil, I-* (»iilf 
riv'liiahlr to t!|f ti< ;tf. 

Oi*, <i!ttritvtu-a tf {r-i/rA—Il fn.ptjtr.al 

It' taVe nat' r or ji't- No pnaiiv’ilre i» piv,n n« t.< the 

nmi'l’erof \r,at-'ijm;a whieti wit! le {.•in-s, Kf.eh villipe it 

in to'-atier. j ni.il if it <;r n nt.| fuRcient to pm' n 
foil f'.ipplv, ih* yillalaiif Ahjmhi iutiiratei the rhaie 
that tniy he eapicird. \V}<ther!tiU nr half tl.aie or foir, 
arc .rii«8 1" l! e aiao'.nt fi»'a?!»hJe, 

t”, A‘]j‘.»riVr.-“irnt)l lately it icn the fnl- to iinist on 
jfji'flnVr or hcil* heinp male «f net^ len than 41 feet 
rp.uti' with the ohjerl of o nfietniiinp the water. Itiil 
llerewfie lu often tti*i''.il< • n* to tthtther lywriVr hiil l*fen 
n.a.fc orr.o'.. aii'l it left nn oprsiinp fei morh «li»htine«ty 
t« the rati of the r.shsCjsn, t> atell o* of the ratnimlsre, 
that It i ar I’-'fn 4cci'Jol tu at>alirh thia rule. A’raciVr r.so 
tint r.no MinJinlMiy, hut tin w;.t< t*ra'.e h.ai. hivti rnlml 
f(C!!i S to 10 Mittr.s per l.tpia for f (o.je,iv,a!ent to 
.1. it. It*. l*ri*0 j-cr .a're) ami il-mble Ihia for.r'ooiVihrrr anti 
othcir. Il-.e »f.a^pn far charpii-p them th.nhie i* htiauee 
th*y jcf'ivf alro a rluare e f the proJccc ; none of trliicli 
co-e to ths Duilar from tlirir t.anhr. 

■ ‘JS. J/e.'/of o/ <ff.rfiK7 teiV-l rr.'fre /.?r t.-ii.'ir* 
fvp^iy /iOflt/n iKirrtej-.ir.I.—Oiw of ll.c iliihculttici nirt 
tilth i'll the ronitnifih'n of eni'ply canals wan, n hero the 
canal intcrccpiiiltlienirfa-e Jr.ainnpe ftniti rcaehinp c*i*t* 
irp tanhf, rituntctl l«loir the i nnftl. The om)ei»»-atnr.iHjr 
ohject<tl to havinp the ruf ply inieic. iiteil. The rule maiic 
i«, to jnl a rlutec t'lip.'tite to tv«ry (alno, nnd when it tnlna 
Utij! eUiico is nlluucd to remain *n>en. IVlirn the min eeaf^•e 
hiaclofitl. No natcfrale i< tlmrpi'il on mch tniifcs. It 
Is po'Mhle the tanl; inny receive tnnre rintcr than it other- 
aviso nonld, but this i* n point on the right side. All nlloir 
tiual thev have hecii fairly licatr.l, initl ro f.ar the system 
has worfced "ell, Tunha "'hieh liavc hion made after the 
catml, if they receive avstcr fiom llie c.anal, have to jmy 
wnler-rale. So nho tlicso who tube nny water fmm tho 
canal, when it ic not mining, ore ehnrgeU aratei-rnto. 

29. Jialin vf dtreharge from drainage areas. — Arrange* 
menta nre1)C'it*g nniile to record nnd rcg'i'tcr tlie coritonia of 
the larger irriptlon norkt fo as to bo obic to r.alcuinto ibc 
ratio of diacharpe or mji off from the drainage are.aK. 
•There ia great diOeronco in this varying na it does from 
the c >n(!gorati(in of the ground, the nature of tho coil, the 
duration nnd force of the rain, etc. At Hroehura, in 1807, 
the rainfall arna 1G‘12 incbca, arhich filled tlio re.scra'oir CO 
feet deep, giving ii rnlio of run-oll of neatly 23 per cent, 
in 1800 the rainfall avns only I0‘85, but the run*olI was 
3I'3 per cent. (Afsistant Engincer'n Annual Ecporl for 
1809, page 2.) At liamgatli tho run-oil avns 20'6 per cent; 
.at S.iintiiiil, 2l‘‘l ]>er Cent. At Ibo Amani 8Im icsvia'oir, 
tvliichbnsndr.ait!ngcniea of about IS Fijuarc utiles, mostly 
very sandy, the rnn-off baa been ns loav as noth. Tbc 


ratio ndopled in the preparation of irtigation projc.'ts in ibo 
Jaipur State is j',ith, which ia generally on thcsafcaidc. 

SO. JJutv of tealen . — The dutv of avnler is calculated nt 
iS.VlOOcnliie’ fr».‘l per acre, avhielt is eonsiJored Miilicicnt to 
meet nU (Iptnairis of Irnk.ige, crnp.aration nnd irii;^tion, in 
all (ttviinary rase.a. CalcnlatiDn.s tn.*,d'.' from certain tanka 
prove llrni this is n fair nll'itranco. It repre.«cnls n depth 
of nc.arly S feet over the nrre. 

. SI, 1’it!i;e of Irrigalion tesred.—ln otihr to lc*l procti* 
tally the a-alne of irrigation, the following experiment avns 
rarfied out in 1851. At .Mora Sigiir 3 lighas of land arere 
t.nken rlo*e together; the gronnd i< gooii stiff soil. One 
higha w.as traiered llireo times ; the second £ty/ia wnsw.aicrc»i 
oiiee only, and the tliirJ not ,nl nil. The results were ns 
foilotvs 
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Taking the ex 'cmliltiro and ri'lnrr.s on one hipha only, 
whi-h w.a* nalrtel three time', it ia .na follows :-t 
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Tlienluia-e fncls jimvc that heregiiod ordinary soil avith 
three waterings avill yivld n profit of l!s. 12 per bigha, or 
nlont JIs. 30 per t.rre. It ni*o provfi tbnl the same land, 
if iicl aiateied or watered only once, arill not yield n profit. 
The I rafit, therefore, nbput Its. It! per £iyda, is due to the 
water, for which the Durbar clmigo now 10 nima.s, Uic 
aaater-ratr, however, is purposely kept very loav to induce 
the |>coplc to lakeadvantnge of itinstlie profit to tho Durbar 
ia on the crop, the llnj sluire of produce being about ono- 
tliinl of the yield 

S2. Begarding suitalle soil for hands and construe- 
(ionof(anl'sinhlael’soH.—A» regards the soil suitable 
for tniiks, black soil or still clay or soil ini.ved with hunJeer 
is net considered trustworthy, avithont n ivUnble core avail 
of Bi'iiio kind, because such soils contract and crack with the 
great heal ; nnd these cracks do not readily close up again,, 
so that wdicn water Is ndiuittcd fcsnccially if it shoiud come 
suddenly), it finds a ready outlet through these fissures and 
R\ii}e.a n breach. Sand, on the other hand, does not contract ; 
if an nninml bores a hole in the b.ank, the soil closes up at 
once. If it is made thick enough, a sand dam may bo 
trusted ; tho tnly point to be guarded against is the weeping 
nxvny of the bank nt tho toe of tho outer slope, which can be 
picvcnicfl nnd protected by placing gravel and rubblo stone 
nt tho toe. The sharp ht/iri or gravel should bo put next 
to the sand and tlio tnbblo stone outside. The latter, if 
placed ill siiHloient quantity, keeps the hu/ri in its place. 
This nTroiigcmviit allows xvater to percolate, but prevents 
wasting away of tho. outer slope. 1‘lie bund nt Kalegh, 
Amani Shn, nnd linmgarh are examples of sand bunds. 


Cot. S. S. 
Jacob. 


Svf alij Ki>tc attscheil, rage 23. 
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Col. S, S. Tanks in black sdili eapwially if iicai' Lilia, arc not to be 
Jacob. traced to bold water. In black soil, water is not required, 
as a rule, in seasons of good rainfall ; but in avorago years 
one watering is desirable, and moro in years of drought ; 

‘ ibese conditions naturally afFeot tbe irrigated areas and 

revenue. Notwiibstanding tbis, tboro is a keen desire 
generally to bavo water stored, so as to bo ovailable in case 
' of need. Construction of tanks in black soil, as a rule, 
costs more tban in lighter soil (tbe soil being bolder to 
work and it being ad^able to nave a core wall of ma* 
sonry). Still, where water can be stored at a' reaeonablo 
sum, and there are onltiratois to take it and good land 
to rcoeive it, there is no doubt that tanks in black soil will 
be remunerative,— and are quite as important as for oUtcr 
classes of soil. 

33. JRelief works.— Tbo works, on wbiob relief lubour rvas 
mainly employed, were irrigation works and roads, and tii'o 
earthwork of railways, and are fully described in a printed 
inomorandum issued' after the famine in November ISOO. 
Copy attached. Some new irrigation works were begun ; 
some of these have been completed ; the remainder are In 
progress. All the work taken in hand was of permaneirt 
utility, and it has not beep necessary therefore to stop any 
work. (See Final Famine Itepert, 1899-1900. Conyattaoh- 
ed.) SufBcient and useiul einployment can bo found for 
relief labour for all, who are likely to require it; that is, 
for natives of the State. Programmes of possible irriga- 
tion and other relief works are maintained. 

The following are examples of some of the works which 
have been carried out : — 

84. .OtV.— Tbe remains of an old earthen bund existed 
here. The water had forced another passage for itself 
through the adjacent hills and all flowed to waste, falling 
into the Bangunga river, a -few miles lower down. The 
project consisted in closing the gap in the rooky hill with a 
masonry dam 60 feet, high and making up the earthen dam 
to a height of 60 feet with inner, slope 3 to 1 and outer slope 
2 to 1. It is about 320. feet thick at the base and 10 feet 
thick at the top. The masonry dam with an extra 50 feet 
cut out of the rock at one end is intended to aflbrd a waste 
weir. As a matter of fact, the water has never reached 
this height. .The catchment area is 27 square miles, maxi- 
mum capacity 479 millions cubic feet, capable, when full, 
of hri^ting 8,994 acres. Tbe length of irrigation chan- 
nels about 78 miles. The outlet is an ordinary iron sluice 
with gun-metal edges raised by a vertical rod mtb screwed 
head. ^ Tbe total expenditure up to December 1900 on this 
work is Bs. 1,16,794. The total revenue realised up to 
August 1900 is Bs. 1,36,598. 'It was ' completed in 1877. 
The average annual revenue realised is Bs. 6,896, giving a 
percentage of Bs. 6'09 on the total'outlay. , 

3o. Eale^h Sagur — Is situated about 20 miles north- 
west of Jaipur, and is. formed by a dam across the river 
Band! at tbe rocky spur of Kalegh. The dam ia entirely 
of sand: The greatest depth of water is 80 feet. The 
reservoir when full covers an area of abont 2*4 square miles 
and contains 678 millions cubic feet, capable of irrigating 
28,000 bighai'. At one end, where the sand dam joins the 
rocky spur, a masooiy core wall has been built to prevent 
the water creeping along the face of the rock. An escape 
bos been made by cutting a gap out of the rooky spur down 
to high water level. The sluices have been put in a channel 
10 feet wide out still lower through the rook down to 26 feet 
below high water level. All the material which came ont 
of tbe cutting, made for the escape, was used in covering 
over the inner slope of the sand bund, and in protecting 
the too at the outer slope &om weeping away. The head 
works are situated about six miles lower down the river, as 
the land on each side is not suitable for irrigation. - At 
. this point a masonry weir, 16 feet high, has been .made 
on a bed of rook and raises. the water and diverts it to the 
canal which passes away on the right hank until it I'eaches 
the w'ater-shed. of the country beyond. Until it reaches 
this point, it intercepts all the surface drainage from the 
ground above it on the right, and instead of all - this water 
being allowed to go to waste as hitherto, it is now conveyed 
by this canal to fill village tanks beyond. Thus tbe canal 
in the rains acts as a feeder or supply to the village tanks, 
and after the rains, when the sluices of Balegh Ssgnr are 
opened, it leads the water, which has been stored there, to 
the fields for irrigation, fulfilling a double purpose. The 
total expenditure up to December 1900 has been 
Bs. 2,79,448. The amount of revenue realised since its 
construction up to August- 1900 is Bs. 6,06,143. .This 
gives an average annual return of Bs. 24,246 and peroen- 
1 age of Bs. 8‘67 on the outlay. 

■ 36. Sund HJttdlio Sagur, Oemwli. — This work is situat- 
ed about 60 miles south-east of Jaipur and was begun In 


1886. Tho mean length is 865 feel. The high water 
level is 30 feet above ground line, 46. feet ahovo nnliah’b'ed, 
with a maaonry core wall. It lias a drainage area of about 
26}- square' miles ; tho dam has boon made purposely larger 
than is required for this area, in order that the Moroli 
nullah to the west may ho diverted to it some Aay. The 
eseapo is cut out of tho rork at tho east end 36 feet shot c 
the bed of the nullah. The capacity, when full, is 888 
million oubio feet. Tlic length of irrigation duots and dis- 
tributaries is shout 37 miles. The expenditure np to 
December 1900 is Bs. 1,90,736. Total revenue realised 
up to August 1900 is Bs. 1,46,002. It was completed in 

1887. The average annual rerenno is Bs. -11,236, giving 
a por'oontago of Bs. 6*89 on the onllay. One object In 
making this bund was to control the floods. Tho Choi 
)iu]lali, after passing through tho gorge at Gcrowli, spreads 
over tho country without any dearly defined channel ; it 
used to deposit silt right and left and do much damage, 
so much so that petitions were reocived from 19 villages, 
praying that some remedy might be adopted. In addition 
to this, in heavy floods tliis brraohed tho road to Agni 
for about ono and-a-half miles in Icngtli and threatened 
tho large village of Sikrai. Attempts were made, to protect 
Sikrai oy throwing out spurs, but experience showed that 
tho only ' way redly to atop the damage was to bnnd the 
nullah np entirely at tho Gerowli gorge. This ' has been 
done ; the damage has ceased and tho water whioh formerly - 
did harm is now stored for irrigation, and every drop is 
used and benefits tho villages below. 

37. Tort Sagur— J b situated about 60 miles south-west 
of Jaipur. The catohmout area is about 320 square miles, 
all the water from whioh every year flowed to waste. Tho 
bund is of earth G;400 feet long, with a masonry core wall 
for a portion of its length where there is rock. Tho area, 
when fall, is nearly 6 square miles. The greatest depth is 
40 feet. Tlie contents, when full, 2,057 million cubio feet, 
capable of irrigating 17,189 acres. The total length of 
main canals is abont 66 milos and of distributaries abont 
122 miles. The escape is on the rocky ground nt the south 
end 800 feet in length. On tho 9th Angnst 1888 there was 
a heavy fall of min here, 8*46 inches in nine hours from 
5 to 11 F.U. and from 12 to 3 A.u. The - waste woir 
overflowed 2 feet deep and continued running for 29 days. 
Tho slniecsaro all in duplicate of iron with gnn-metal faces, 
with vertical raising rods with screwed heads. One set ie 
always open in case the working set shonld at any time 
need repair. A turbine has been fltted on. to one of the 
outlet pipes ond the bead of water Is used to grind corn 
before it passes on for irrigation. The water now spreads 
np to the village of Myron ; if the high water level can bs 
raised without damage to this village, it could be easily 
done at a very small cost, and the matter ie under consi- 
deration. The expenditure np to Peoember 1900 has been 
Bs. 6,03,269, and the amount of revenue realised since its .. 
coDstractioD in 1887 has been Bs. 6,76,551, giving ah 
average annual return of Bs. 38,437 and 6*37 perccii.iage 
on the outlay. This year, 1901, it has saved the kkarif 
crops on about 10,000 higJias, about 38 new hamlets have 
been founded below it, on lands whioh formerly were jungle 
and waste. 

38. Mora Sa^ur. — ^This work is .’situated about 60 miles 
Bodtb-east of Jaipur. It is an earthen dam, 3,880 feet long, 
with a masonry core wall which was put in afterwards. 
'When full it has an area of over two square miles. The 
caiobment is surrounded by hills. Tbe capaoity ' of the 
reseiToir, when 'full, is 4661- million oubio feet, capable, of 
irrigating 8,471 acres. The length of main and’ distribn- 
taries is 69 miles. The country below depends upon tank 
irrigotion ; the soil is very good, so the benefit, that 'this 
work has done in storing all the water which formerly 
passed to waste is great. The high water level is being 
raised.now another two feet at the small cost of Bs. 823. 
This will odd about 111 million cubic feet to the contents. 
The expenditure up to December 1900 is Re. 1,68,273. • The ' 
revenue realised up to August 1900 is Bs. 6,19,669, giving 
an average annual return of Bs. 21,663 and percentage .of 
Bs. 12*86 on the outlay. 

39. 3und Binowri and Supply Cut. — Abont 66 iuiles 
south-east of Jaipur a .small sfream; almost perennial, 
existed at the village of Binouri. Before 1868 the nativra 
after every monsoon used to make a sand dam across the 
stream to divert the water by a small winding duot to 
Liwalli. All the flood watera were allowed to go to.wastoi 
Brety year the Irachcha bund had to be. renewed and often 
just as it was made, a freshet came down and ' it was 
breached. ' A high earthen bund was made across the 
nullah and a masonry escape on the , solid ground on ..the 
cast bank. ■ A channel 20 feet broad was dug towa'rds 
Baminawas to convoy flood waters to the many large 
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innks near it and the small duetto Litrallt nas realigned. - 
-By these means a portion ot the flood naters are direrted 
.and the nater sto^ for irrigation, and the expense and 
.trouble ot making up the earthen bund annually is saved. 
As a good deal oE nater still passed anny over the weir, one 
of the two nnllahs above it was completely closed by an 
earthen dam 82 feet high, withoni any core woh, and a few 
years afterwards, this bund was extended southwards to 
give an extra supply of 39 million cubic feet, by fllling a 
jbil into which the water flowed after Binonri Sagur lhad 
■filled 7 feet. By this means a laige quantity of water is 
.stored and can be let out to fill up tanks below or for irri- 
gation as desired: — 

Bf. 

The total expen^toie up to Secemher 1000 tushcen . 1,7:,060 

The rerecne lealised from ISiO to Ansest ISOO . . :,S9,8C0 

giving an average annual return of Bs. 9,999, equivalent to 
Rs. 6*81 per cent, on the outlay. 

40. Boochara Sesereoir , — Is sitnated ahont 60 miles 
north of Jaipur. The dam is of solid masonry 7o feet 
high. The gorge in which it is placed is 130 feet wide at 
the bottom and 4S0 feet at the top. The drainage area is 
about SO square miles, mostly hill and rocky soil. The area 
of the reservoir, when fall, is ahont 1'74 sqnare mile.s, and 
the contents 1,329 millions cnhic feet, capable of irrigating 
about 11,000 acres or 33,000 higias. It was completed 
in 1887. That year it filled brimful, and the siirpins water 
passed over the escape .166 feet long, running ahont 9 inches 
deep for nearly five days. In 1893, on the 11th July, 
althongh only a little rain fell at the site of the dam, there 
was an nnnsnally heavy fall over the drainage area. The 
water, which stood 68 feel deep, began to rise rapidly, and 
ill ahont 8 hours rose to 75 feet and overflowed by the fonr 
escapes ; total length 814 feet, flowing for some hoars from 
8 ^ to 4 feet deep, tearing ravines in the rocks in some 
places ahont 100 feet wide and 50 feet deep. No damage, 
however, occurred to the works. The waste weiis Noa 2 
and 3 have since been raised 5 feet. Owing to the diflicully 
of getting the water away and the contracted area at tie 
bottom of the reservoir, the outlet sluices, which as usual 
are in duplicate, were put at a height of 20 feet above the 
bed, the canal was taken through a saddle back in rock in 
20 feet excavation for a short distance, and after that there 
was no difllcnlty — 

Bs. 

ThefolalOEpcnaituTeuptoDceeinbctlOCOIs , . 8.39.447 

TbeievnmercaliEcd up to August 1990 is , . , 2 , 14,354 

giving an annual average return of Bs. 14,284, equivalent 
to a percentage of Bs. 4-20 on the onUay. 

41. Cbapancara Sagur-Ts sitnnted ahont 40 miles 
west of Jaipur. The bund is of earth with a masonry core 
wall 13.200 feet long. Its catchment area is ahont 230 
sqnare miles, the greatest depth of wnter 17 feet, and con- 
tents 1,241 million oubio feet, capable of irrigating 10,340 
a«es. The area of the reservoir, which is a shallow basin, 
when full, IS about 4'85 square miles — 


Bs. 

The total expenaitnre up to December 1900 is , 549.435 
An4 revenue reslieed up to August 1900 . . . l,33,ssi 

In 1898, although the rainfall wav only 15-32 inches, rain 
fell heavily on the 19th and 20tb July over the catchment 
of this reservoir. The tank filled in ahont 24 houra and 
overflowed for about 16 days. Greatest depth 6 inches - 
lenrfh of web 145 feet. This year, 1901, although the 
rainfall from June to Oolober was 6*83 inches, only about 
1 foot of water came into 'the reservoir. A project is being 
carried out to bring flood water from the river Afashi near 
Btagoi by a canal 134 miles long, 30 feet wide, to this 
reservoir at a cost of Bs. 83,919. Eight miles are done, 4 
remain to be done. A masoniy weir has been already made 
across the river Mashi to supply this canal, as well as a 
similar canal on the right bank, which has been made 23 
miles long to supply all the tanks in that dhreetion. Where 
this canal crosses any nnllahs or drainage liuM, these have 
been, or will he, aU bunded up, and every drop of water 
will be secured. 


. Dam (Crosthteaite Nayai.).— The pro- 

jMt consists m bunding up. the river Bangnnga near 
the village of Gopidgarh about 3 miles east of Bamgarh and 
20 miles north-east of Jaipur. The drainage, area above 
theproposed site is abont 297 square miles. The oii>'inal idea 
was tojmake a masonry dam at the narrowest plow of the 
gorge in the hills through which the river has apparentlv 
forced way, but the difficulty in finding rMk at a 
reasonable depth caused this site to be abandoned in favour 
Tol. ly.- 


of one a few hundred feet higher np, where it was possible 
to make a large sand dam, with rock at the sonth 'end for 
the escape. The foundation stone was laid by Sir B. 
Grosthwnite, Agent to the Governor-General for Bajpntana, 
on the SOth December 1897, at the leqnest of H.- H. 
Maharaja Sewai Madhu Singh, 

The first year an outlet channel 800 feet long was exca» 
rated along the toe of the rocky hill at the sonth end of the 
bund.^ A masonry retaining wall wps begun along one side 
of this channel with 8 cross walls from it, all founded on 
rook, rnnning into the sand dam to prevent any percolation 
along the wall, and a certain amount of the sand dam was 
made; the water in flood going for the last time as usual 
down the old course. After the rains the river was closed 
with the sand bund and carried np to a height of 60 feet • 
the masonry wing wall and cross walls being also bnilt np! 
A core wall of "morinda” (sand and clay mixed) was made 
in the centre of the bmd 20 feet thick. The foundation for 
this was taken as deep as could be managed, abont 6 feet 
only, and It was bnilt up with a batter of 1 inch to the foot 
on both sides. It is not supposed that this core wall will 
stop Ifflkagp, but it will prevent percolation through the 
hody of the bund ; any percolation from below being allowed 
to escape freely by the broken stone placed .at the toe of the 
outer slope. The second year was a critical time. The old 
course of the river having been bunded up, all the floed was 
allowed to escape by the channel through the rook at the 
floods occurred ; the second on 26th to 
29th June was the heaviest. It scoured a deep hole at the 
end of the channel, hut was prevented from cnttinis back bv 
the rocky bed at this poitt. After the floods of t?.e second 
year were over, the rocky channel and the gap between the 
sand dam and the hill at the sonth end was closed by a 
masmry dam, in which the sluices for irrigation have been 
constructed. These consist of 6 openings, each of 2 feet 
diameter, 2 of them at 20 feet, 2 at 40 feet, and 2 at 60 feet 
fmm the top. There are similar sluices in a well in front 
or toe former which can be used in case of need to shut off 
or admit water should anything occur to make it necessary, 
po Work has bean done mostly by portable tramway, 16 
inches ^nge, with side tipping wagons ; but men and 
bnUoclm have also been employed. The material for the Suni 
has chiefly been brought from the swd hills to the north, 
the average lead being about 1*500 feet. 

The details of the work are — 


CoK- 
S)S. -Jh. 


Heisbt of dam . 

„ to S. tv. h, . 
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Allo^ng 22 inches as the average rainfiill amt - 3 _ so 

to 8,689 oillioiiraKc fcrf. n Sll 

pronded, and it m well to be prepared for heavy floods and 
to be aWe to store all the water of good years. All the 
water ^hich i^o down the river in 1901 has been 
impounded, and is now being used for irriffatL «u,i?t « 
few mon^s it is hop^ the^und wm bf fiSed” The 
head-works of the irrigaBon canal are sitnated about a 
mile lower down the river, where it ia ® 

S!: SLs IS 

Etagoi, and joins the river Banas nearly onnosita 

For some weeks the water used to ho t , 

late years the bed has been dry. In I 834 

to put a small here auTtakea sunuV oJf 
Bs. 69.952 were sanctionedTRo 26 (»Wr « 

Bs. 43,669 for the suppWna Tho ® T/ 

• - « 
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srera^G depfh 3 feel, ^faithig at a level of 4 feet above the 
bed of the river 3rasbi. The coaslmrtion of the weir was 
roslponi^ chiefly becaase the Gnnwar Band had been twice 
breached, and it was considered better to pnt a masonry 
core wall here and mnke thb reservoir aeenre before any- 
ibing else. The saving thns effected was ntilised in 
nakin<; masonry core walls to Rom Sagnr and Tambolao, 
both at Gnnwar. After this the qnestion of making a bund 
at Etagoi was considered, and three alternative projects 
were brought forward with depths of 12 feet, 22 feet, and 17 
feet of water. The Hrat was rejected as not retaining 
enongh water to be of any real_ good ; the second, to rebin 
22 f^ of water, was also rejected, as it wonid submerge 
land of Etagoi ^ and some in the Eishengarh State which 
might cause ^flicnlties. The last 17 feet .depth of water, 
has been postponed for the present ; for, although it would 
submerge only a small portion of Eishengarh land and 
would probably be rather l>enefieial than injnrions, yet there 
is some uncertainty as to the amount of water available, as 
there ore several hundg in the Kisliengarh State which ent 
off some of the drainage. So it is considered better for the 
present merely to make a masonry weir across the river, 
which will divert the flood waters down the canals and 
enable the floods to be ganged. At the site, where the 
weir has been made, the drainage area is about 216 square 
miles, and the river has a fall of 6‘26 feet per mile. The 
weir consists of a masonry wall 479 feet long, 8^ feet thick ; 
the top is 4 feet above the canal bed, with a batter on the 
outer side of 3 hiehes to the foot. Both sides 'have been 
continued by earthen bandg 700 feet long on the south side 
and 300 feet long to the north, with top widths 10 feet, 
inner slopes 4 to 1, onter slopes 2 to L Ihe top of the 
hand* are 11 feet above the top of the weir, l^sonry 
core walls have been put 60 feet long on the north side 
and Cl feet long on the sonth to connect with the 
weir, the ends being protected with mhble pitching. A 
seonring sluice has been left 10 feet wide in the weir, 
which is temporarily closed with masoniy. On the down- 
stream ride a good part of the apron is on rook, and where 
there is no rock a mbhle stone apron has been provided, 
slopping 1 in 20, the toe of which is formed of massive 
conente blocks abont ]0'X6'x4'bnilt 2 feet into the 
.«>f tlie river. The canal, which takes oS on the right 
bank, has been widened from 15 to 30 feet as a useful relief 
work daring the late famine. The head-works are pro- 
vided with seven openings, each 4 feet wide, which can be 
regnlated by wooden abutters worked by' a chain with 
connterpohe over an overhead- wheel, supported on a 
horizontal framing of old rails. A canal 12 miles long 
from this weir is being now made on the north or left hank, 
SO fret wide, to increase the supply to Cliaparwara Sagnr, 
the waters of 2 nullahs which .are crossed en route being 
also diverted by masonry bunds across them and made to 
join tlio canal. Vrberever tanks are situated below the 
canal, slniccs arc provided so as to enable them to be 
supplied in the rains and remove any complaints that 
might be made on this score. These slniccs are kept closed 
except when it aetnally rains. - Water taken at other 
timrs renders tbOfO who take it liable to pay water-rate. 

44. llingona weir on ihe river JJandi. — A masonry 
wrir has b»vn bnilt nemss the river Band!, 6 feet high, at 
a place where a ledge of natnral rock crops out across' the 
river-bed near the hamlet of Ilinmtta. On each side hupit 
of sand have Ivcn made, the ends of which are protected 
by mateniy and mhble pitching. A canal has been taken 
from this weir to the village of Sahadra nhont 2 miles dis- 
tant, where an esrthcn bund has been lately made. AH the 
water which cannot pass down the canal is allowed at 
went to escape over the weir. A project is being prepared 
or (ai*!cg the weir 8 or 10 feet and forming a storage re- 
aerrnir to retain the water for a time. There is a magniEcent 
stcrage basin, and the Thaknr of hlahal, who originally 
cbjected to this being flooded, new wisbes it done. A canal 
will then h* taken Irom this reservoir, by which water can 
I* cfti veyed to fill tanks in the rains or for irrigation after- 
wards as n:ay be desired. 

There are many other interesting works, but probably 
the aloTt are r’.Gelent to illnilratc the attempts which 
1 are been t: sde to rtote and ntilbc water for irri^tiqn. 

4'. AiU . — As most of the irrigation works have been 
eartl-d eat, where tie soil i« gr«3 and still, no ditnenisies have 
{.■—B exp-ritr.ee’l a« yet on this rcore, excepting at the 
Awani n}.a, the icrcrreir where water i« stored for the 
the city r-f Jaipur. The slope of the bed of the 
e.-n ;U.S is about 16 feet in a TEils, The banks lierc are 61 feet 
b'sh, the sen is !f«s* sand, ecrscqneatly whonerer thtre 
is a heavy fill cf rain a gmt deal of silt is broogbt into 
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were placed 5 feel above 
feet below it, and mt 
elS' -u ™ J«eping the months ot.iho iipes 

clMr of wit. It was not an easy problem how to keep ont 
the water without losing the^head 
ot water. At first it was proposed to rnn a masonrv gallerv 
- fWMme . distance up the river bed in front of the' nines 
with nnmwons openings at each side filled with.sharp smd 
to admit the water Iqr filtralion,' but the experience derived 
from R large well, which was so constrncted and sunk in the 
. bed of the stream some years s^, proved that such openiiigs 
get clogged with the cloy soil aronnd and fail to admit the 
wafer properly. A senes of large wells was also thought 
of, to he constrncted at intervals np ihe bed of the streSn, 
and all connected, so that the wafer might be pumped from 
the lowest well as a sump. The ohjeclions to . this .were 
that the head of water would he lost ; the cost of raising 
water from the greater depth would add greatly to' the 
cost of pumping, and the initial cost would be great. The 
method adopted is to make a in fiontof the outlet 
well of small mbhle stones from 2 inches :to 6 inches in 
size, to as to enclose an area of abont 300'X 60'. This 
Sam? will be carried np above high water level ; in the present 
case about 36 feet high. The aide slo^s to he 1 in 1. On 
the onter side small stone broken to 1 irch onhes will he 
placed 1 foot thick all over the onter slope, and onlstde this 
a layer of small clean ^un^er gravel, with a layer of broken 
•rfone ontside this to prevent it from being disturbed. It is 
hoped that this will act aa a filter or sirainer, only allowing 
the water to percolate freely from the nullah to tho river en- 
cl^re, .which ran be dredged to any depth and kept free from . 
silt s at the same time it will not matter how much silt comes' 
into tho nnllah. The water inside the strainer bund will 
always remain the same height as the water ontside, and 
■the head of water will not he lost. The work is simple and 
costs little. It is now in progress. 


New Feotscts. 

The following have been prepared and the reports regntd- 
heen printed. 'ITiey may be briefly described 


ing them have 
as follows : 


46. Aloda Irrigation Prqfec#.— Aloda is a Jagir 
Tillago BDDut 60 miles uortn-west of Jaipur aud 20 miles 
werf of Sikar. On the west of the village there ia a natural 
jhtl compnsmg an area of abont 400 acres of ahallow 
TOter.Moeptrn years of scanty rainfall, when it is ' quite 
“y' a r"? charged with reh. It is en- 
closed by high ground to tho cast, 'west, and north, and by 
natural aandbills on the sonth ; there is only one gap to 
the sonth throMh which the surplus wafer passes olT into a 
of about lOS square miles comes into 
tUia jhtl, of which the greater part passes ont iiito the Biii 
nullah and goes to waste. Tho slope of the bed is 8 feet 
to tho mile. Tlie bund -would ho 2-5 feet high, greatest 
depth of water 16 feet, length at top 6,600 feet, inner slope 
6 to 1 ; as the soil is loose sand, onter slope 2 to 1. Tho 
contents at 16 feet contour, 700^ million cobie feet;* 
though It 18 not expected more than C02 million cubic feet 
will probably bo received, allowance has been made for 
exceptional yws. An escape has been left 100 fret wide 
»t riie tw of the Ssmer Hill ; -this can be increased in - 
length if nccessarv, hut probably the water srill seldom 
reach the level. The area commanded is abont 7 square miles 
of lAofro and 14 square miles ofyoyiVland. Thcestimat- • 
ed cost IS Rs. 68,000. Tlic cost of storing the w.vter ir abont 
8,(W0enbic feet for one rupee, which is exceptionally low 
owing to the favourable nature of the site, in the Jaipnr 
State 3,000 mbie feet stored for one mpeo is considered-very 
Allowing Bs. 2 per acre ns water-rate on tho Hal*a 
and Bs. 3 on the Jagir land, and deducting 8 annas an acre 
for mfntcnancc te be on the safe side, the anticipated returns 
^ODld- be about R*# 5,S00^tpbicb trould ^rca percentage of 
about 8'6 on tho outlays If the rcrtnroir iHIcd at 16 feet 
contenr, the area would be 3J square miles, abont 2,184 acres 

ofland would be snlmetged, of which 780arogo^ cultivated 

hnd and 1,020 waste, as well as 18 well*. Its. 3,000 have 
been incinded in ihe estimate as compensation for tho wells. 

As regards the submerged land, it is hoped that the benefit 
derived by deperit of silt coming - down in flo^s .would 
improve the present waste reh-eorerei. land and partly," if ' 
not altogether, eompeinate for, the good .land ■ snhmriged. 
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and there trould also be' oultivalio'n in' the margin and bed 
of the reservoir as the water recedes. Experience alone 
would prove what the actual loss or benefit would be. Aa 
' the site is in the lauds of a /a^ir the project has not yet 
been taken np. 

47. Banas Irrigation Project . — ^The proposal was 
to put 'a miisoniy weir across the river'. Eauas where it 
enters the Jaipur iitate ; by which the water, which flows 
for some months after the floods, would he diverted to a 
caual, which would he takeu off on the light or 'south bank 
for irrigation ; and also by means of this canal, in years of 
scanty rainfall, to ensure all the village tanks within its 
influence being filled, ensuring the district from a water 
famiue. There is no snitable place in the Jaipur State where 
a ston^e resei-voir on this large river can be made, nor is it 
possible to take a canal off from this weir on the left bank, 
owing to the Toda range of hills (at the north end of which 
is situated the village of Toda Bai Singh), the ground 
there being about 76 feet above the level of the weir. The 
width of the bed at the proposed site of the weir is 
1,830. feet. The banks are well defined, about 33 feet 
liigh. Bock is visible for about 1,100 feet across the 
bed. This site is situated just witMn British territory. 
The drainage area above this point is about 8,190 square 
miles : the slops of the bed is 1*75 feet per mile. The weir 
proposed would be masonry, 2,000 feet long, 16 feet high. 
To prevent the river in flood from spreadiug or outflanking 
the weir, it would be necessary to make earthen bunds 
on the south side, 6,600 feet long, aud on the north side 
15,600 feet long, each 20 feet high at the deepest places. 
The estimated cost would he about 10 lakhs of rupees. The 
objections to the project are that little or no water would 
be stored ; no water would be available for irrigation until 
mile 13, end at mile 20^ the canal would enter the Bondi 
State. In the first 6 miles the greatest depth of cutting 
would be 66 feet, and it is impossible to avoid this ; and 
although, if the work was snecessf ully carried out, the States 
of Bondi and Tonk would no doubt be greatly benefited, 
.yet the heaviest .expense would be incurred by the Jaipur 
State, which could only make use of the water for a very 
small area. It is possible some arrangement might be 
made by which all the States that benefited would aon> 
tribute each a share of the cost, and returns might be 
adjusted pro rata according to the share each contributed. 
But there ore political difficulties which would have to be 
.carefully arranged before this could be done, and control 
would have to be maintained afterwards. In the mean- 
time it should be noted that this project has been taken up 
only from a Jaipur Stale point or view. It is quite possible 
that there may be some sites on the river Banas higher up, 
where water could be stored or led off to some large storage 
basins, which would he far better projects to take up. It 
seems sad to think that such volumes of water as this large 
river brings down in flood should annually all go to waste. 
A printed copy of the report on this project is in the office 
of the Public Works Department, Jaipur State. 

4d. Jai Samand . — Another project which has been 
surveyed and estimated is for bunding up the river Eantli 
where it issues through the gorge in the hills at Jodhpur 
Sonari, about 60 miles north of Jaipur. The dam to be 
of earth with a masonry core wall, length at the top 1,017 
' feet, greatest height 80 feet, inner slope 6 to 1, outer 
slope 2 to 1. Height above high .water level 15 feet, great* 
cst depth of water 66 feet. The contents at this level 
would be 8,040 million cubio feet. It is not probable so 
much water will he received, ns the catchment, which is 
about 400 square miles, is sandy, still it is well to be pre- 
pared for ex, optional years, and for silting up of the bed 
in the course of time. The area at this level would be 
- about 16 square miles. Tlie estimated cost, if made as 
above, is Bs. 8,65,816. The probable returns, after de- 
.ducting f.ir loss and evaporation and maintenance, are 
estimated- at about Us. 43,000, which would give a percent- 
age of 6'6 on the outlay. In the area which would be 
submerged are situated tbe lands of some Bboomias, who 
showed such opposition and unwillingness to the project 
•that it was impossible to make detailed surveys to estimate 
the probable .ameunt of compensation which would be. due 
to them. Bupees 60,000 have hcen included in the 
. estimate, however, as approximate. Ho account has been 
taken of the return which may be realised from cultivation 
' of the bed or margin of the reservoir as the water recedes. 
The river Eautli is stated originally to have expended 
itself in tbe sandy tracts of the Jaipur State in a north- 
western direction until an unusually heavy flood, some 
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years ago, caused it to alter its direciidn to the north, and 
now it enters the Bikaner State, and soon disappears in 
the heavy sand there. Owing to this fact and to the 
opposilioii of the Bhoomias alluded to above, and also to 
. the fact that nearly all the land which would be irrigated 
is held by jagirdars, no action has - been taken beyond 
printing a rroort on the project, which is on record in the 
office of the Fnblic Worte Department of the Jaipur State. 
A diversion cut was made from this river near 'Bagar 
Salampnr in 1900 as a famine relief work and afforded 
relief to many. There has'iiot been sufficient rain to test 
the results ; but if water can be diverted, as proposed, it will 
greatly benefit the country adjacent. 

49. 'Other loorks , — There are other works which can 
ha taken in hand as soon as circumstances permit. The 
works which have been already done, and the other pro- 
jects to which allusion has been made, are sufficient to 
show what has been attempted, and the constant efforts 
which have been made daring the past 34 years to store 
water and provide for irrigation in the Jaipur State.' 


APPENDIX I. 


Statement showing areas irrigated in acres each gear 
since 1875 to 1900. 



Areas 


Areas 


Areas 

Year. 

inieated 

Year. 

irrigated 

Year. 

irrigated 


in acres. 


in acres. 


in acres. 

1876-76 

1,797 

1883 

9 months 

j 22.872 

1892 

24,806 

1876-77 

3,278 

1884 

16,796 

1893 

36.119 

1877-78 

6,966 

1885 

31,036 

1894 

34.600 

1878-79 

4,706 

1886 

28.429 

1896 

34,769 

1879-80 

12,016 

1887 

22,973 

1896 

41,334 

1880-81 

16,396 

1888 

40.179 

1897 

27,962 

1881-82 

14,632 

1889 

37,239 

1898 

40.784 

1882-83 

23,115 

1890 

'42,334 

1899 

33,258 


1891 

32^43 S 

1900 

21,790 


Under the ” Chahhandi " system the average of the past 
five years’ actual revenue derived from eaoh vUlaga is token 
and is let out for fifteen years, each village to the occu- 
pants, jointly or separately as they prefer, on an annual 
rental based on the 'average. If the cultivators decline 
to take Upon themselves the responsibility, the village is 
sometimes let out to a third person. Under this system 
cash rents are taken ou the measured pattis or holdings 
irrespective of tbe crops sown. 

Two different methods of assessment prevail in villages 
whiob have not been brought under the " Oha&bandi " 
system — 

Ist, Batai or division of the produce ; 

2nd, Bhej or money rates per bigha. 

1. The Batai method of assessment is almost always 
adopted in regard to food-grains {rabi and kharif), such 
as wheat, barley, gram, bajra, jowar, til, moong, urd, ohola, 
mote, etc. 

2. Bhy or cosh rents on measured land. 

These rates are generally applied to valuable crops other 
than food-grains, and vary with the hind of crop sown, 
the caste and occupation of the cultivator, as well as with 
the nature of the soil. 

Cotton, sugarcane, and mukha are tbe chief kharif, and 
opium, tobacco and jeera, the chief rabi crops for which 
Bfisf or money rates are token. The rates vary from Bs. 7 
to 1 rupee per bigha. 

The cultivator is sometimes allowed to retain the Slate 
share by paying the money value at the market rate. In 
case the market rate is not favourable, the Baj share of 
the produce is taken to and deposited in the State gra- 
naries. 

The shore of the produce taken by the State varies 
everywhere in accordance with the caste, and sometimes 
with the occupation of the cultivator. 

The ngriculturist by caste and profession has to give the 
State oue-hnlf the produce of his fields. IHiis is the 
marimutn rate. 

Brahmins, Bajputs, Jnts, Gnjars, and Malis hare to pay 
' less. 


Colonel 
^'S. Jacob. 
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.Tfcs Tilbga patel, patwari, olandhri,. and kannngo 
{JioncJi tliej- may be ajricnltnrists by caste, hare to pay 
smaller stares. The remission in their case is amply owing 
to the assistance thqr always give to the tahsil officers in 
their wort. 

The Brahmin and the Bajpnt are allowed to cnltiratc • 
land on the most faronrahle tcnns. They pay only^ the 
OKt-f^llh share of the prodoce, and this is the minimum 
rate. 

With regard to the Jat, Gnjar, or Mali cultivator, the 
conditions arc not so favonrohle as that of the Braiimips 
and thcBajputs. There is, however, a wise restriction in 
regard to the “ favonred castes ” as they are called. They 
ate required to cultivate land either themselvw or by 
employing paid servants. They have also to bring their 
own plonghs and bnlloeks to the field. In case thc^ let 
cuttWir holdings to the ordinary agriculturist the maxi- 
mum share is demanded and taken from them. 

In reply to the President, the rntness said— 

1. The work of construction on the irrigation tanks in 
the Jaipur State is done at the rates ordinarily current in the 
Slate. There is no forced labour or pressure of any kind ; 
work is done generally throngh work agents, who are 
supplied with all tools except perishable articles, such as 
baskets, string, etc., anJ arc paid a commission or percent- 
age on the work done, the rates payable to lahoureta in 
every case being fixed by the engineers, according to the 
natnre of the soil and local circumstances. In some places 
work has to be done by dailj labour. 

2. Small tanks are of no use as' a protection against 
f.imine. I'hey give employment and store a little water in 
oriinary years and may assist svells in dry years. There 
is, howerer, no ininimam as to the size of the tank which 
it is worth the State's while to consider. It is advisable to 
stop every drop of water, where it is possible to do so, and 
it can be done at a reasonable coit. 

2. It may be possible to store water in many places along 
the line of a river or a canal, by making cuts to natural 
depressions or to village tanks and so ensnre a supply of 
water every year, . 

4. The canals from the Kalegh Sagnt and from the 
Chaparw.ira Ssgur'are instances which show bow the irri- 
gation canals may be sometimes nsefal as the means of 
conveying surface drainage in the rains to village tanks 
beyond. The Kalegh 8agar Canal is taken oQ the right 
bank of the river Bander, where a masonry weir 15 feet 
high has been ^ilt to raise the water to the canal.- The 
reierroir (Kalvgh Sagnr) is 7 miles higher up the river. 
Until the eannl reaches the watershed, it has higher ground 
on its right and it crosses several small nnllahs. Bvety 
one of these has been handed up by the canal crossing it. 
The car:n] has a bank on the left side only j the right side 
i« left open, so that all surfiico water from the higher 
ground in the rain.*, after filling op the nnllahs to the level 
of the canal bed, parses off by the canal to fill village tanks, 
tiitlea'i of going to waste as it did furmerly. Another 
advantage U that in piocees of time, those nullahs silt up 
»r.d the gronnd can then he cnitivat^ Bunding up these 
ridUhs cacies pireohtion into the surrounding soil and so 
fc-aeSts any wells nrar. Prerionsly these weBs would 
p 'rhsps lave been draloeJ by these nullahs in the course of 
time. Similarly, with the Chararwara Sjgur Canal, it 
hlio*t (he general emtonr of tho ground and has a Ltrgo 
area, several square miles of country, above it, the sorfsco 
t}risr:ti!!e of which mostly passed off formerly to waste. The 
irrigation eansl intercepts ail this and leads it to village 
tank*, ilutcea being placed at intervals to allow it to pass 
efi wl^er* required to tanks. After the rains both canals 
are n«<i for irrigation to lead the water from the storage 
rrs-rTslr* to which they belorrg to the fields, so that they 
ferform a double purpose. 

G. A* Trgarls sHt, it » advinhle to make the tanks so 
hvh, if It caa be dose at a rmsnsble cost, that one can 
to tgsore the esistecee cf silt. Jlventnailya flat 
aUcvial fltia might be formed which would Lo'proStahJe to 
e il'.ivste, EtU XMy be dltaiaw'ted by checking the velocity 
up shove by ecujrrceUag dams to control the water and 
Isitfvg h out grafeafty as requip.’d. The G«*d eoaitrceted 
it tire'j-vli ralJrd * Maiho Eager " (described in paragraph 
rtf, poje 10 ef (sy prialed meraorauduaj) is an insUsce. 

£. Tt* Itesas project fpri.’ited eiemoraudua cn this shown 
Sul subssivt*-! t« tie l'rna«ii> srouU rot pjy as regarda 
Jaipur a’.i&e. It wsolJ ebi-Sy b*rer£l the Torjfc State. The 
diKhirgvcJ the Baa VIS aVw: 70>J/jOO enWs foet 


a second. In Boremher 1^3 only 149 eusecis at the rite of 
pro{iosed weir. . 

Decem^r 1883 . . 103 

Jannaiy 1884 . . 74 

Bebrna^ „ . . .38 . 

March « . ,9 

. April „ .• . . Dry. 

A Btor.sge reservoir wonid'he heceasaiy -to make the projeat 
complete. (See paragraph 47, page 16 of my printed memo- 
randum). No nse is now made of the Banas rnrer. for irri- 
^Uon ‘ purposes, and it is not known .as yet whether it 
is possible. I hare bad nothing to do with the river 
Chambri. 

7. As. an instance of tapping a river weir has been made 
on the river Masbi, which rises in the Sishengarh State, at 
a place near Jttagoi where the river enters the Jaipur State. 
(See paragraph 43, page 13 of my printed memurandnm.) 

A canal 30 feet wide has bee.i made on both hanks to lead 
the fiood waters to storage reservoirs : one 23 miles, the 
other 12 miles in length ; the latter is not quite finished. 
Has known of no works made by the co-operation of Native 
States. 

- 8. The value of water is riiowu by the readiness of one 
■State to complain of another, intieriering in any way with 
its water. 

9. The prevailing depth of wells is 25 to 40 feet generally 
in the Jaipur State; towards the Biokaner border the spring 
level is down to 200 feet or more. Owing to thescatcHy of 
rain of late yeara the level of the water in the wells in the - 
town of Jaipur has &llea about 12 feet below what it was 
formerly. The recent famine has given a stimnltu to 
wells. 

10. The Slate make advances and some wells hare been 
rocently made ; in gome eases by the Fnblio Works Depart- 
ment. Hs. 2,90,976 wore advanced by the Dnrlar during 
the past year as takavi, tree of interest. 

11. Would make dams as high as eircnmsianccs permit ; - 
often it it better to do this than to spend money in cutting 
down rock to form an escape ; so os to impsniid aU the 

, water it is possible to sronre in a year of heavy rainfall, if 
it conld he done at a reasonable cost. I would not try to 
retain water for two years, as so much is loit by leakage 
and evaporation ; and then if a year of good rainfall oecnrs 
the second year, water mi^bt escape which would otherwise 
have been impounded. We should lose this, as well as the 
benefit which would have been gained by using the water ' 
which had been left in the reservoir. 

12. 2h Mr, Htyfiam.— Speaking from memory, the 
efiect of tanks on wells extends from } to 1 mile or more ; 
the water in a canal also aBected wells 500 yards distant on 
either side, but this depends mneb on the nature of the 
subsoil. 

13. IVlien a tank is made by putting a land across a 
nullah, there is soraclimes a good deal of leakage down the ’ 
bed of tbc nullah ; this may often ho utilised hdow by lift, 
or a small sabsidiaiy woir tnaj’ he made bdow which would 
catch all leakage and ooablo it to be used by flow or lift. 

lA Tbc average total area which hojs hitherto been irri- 
gated by tanks is between 30 to 40 thousand acres. As 
however, we have lately had years of scanty rainfall and 
some of the lar» works which have recently been made 
have not yet had a fair chance, it is hoped this area will be 
much increased. The Bamgarh reservoir alone sb 'uld add 

10.000 acres. 

15. Q. In pragraph 8 yon say it all the tanks filled 
they should do 132,000 acres. Do yon want a storage 
capacity of 4 or 5 times 120,000 cubic feet to irrigate an 
acreP— Tes ; if yon are depending on surface rainfau alone 
— by this I mean that, owing to the precarious nature of 
the rainfall, one’s expectations are often not realized. It 
is very neoesiary to supplement the supply by tapping 
anDahsorrirersorhy extensive cuts to increase drainage 
area wherever poirible. 

. 1C. The duly must be ealcultted on the actual storage, 
no*- on the storage capuity. 

17. Q. Sometimes a lank fills more than once or over- 
flows P When a tank does fill do you gel one acre for 

320.000 cubic feet ?— iVc ought to do to. 1 hare not been 
able to cheek this infBciently ^t, bat it Isa very important 
print and one to which attention is direct. Every lam 
tank is being eoaUmTtd and the capacity at every foci la 
height is being registered, sa that every year jvo ah^ be ' 
able to tell the area which ought to be irrigated and w cbocii 
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waste of water which is often great or find out tho canse,' 
as 120.000 cubic feet ought to be ample for an aero incind* 
ing losses by evaporation and leakage, (dee last but one 
page of goncml statement of Irrigation Works snbuiittad). 

IS. The Cliaparwara reservoir in n year when the tank 
filled irrigated abont (seven-tenths) of the estimated 
quantity. 

10. Tho height of thofiuntf depends on the comparativo 
cost of raising tho bund and of making on escape. The 
delay of 25 years in construction of the llamgarh Bund 
was chiefly duo to a miscenception on the mrt of tho Bhart* 
pnr Slate— the next State lower down. Tlioro had always 
b'cn some tension between the two States. The matter was 
snb<eqacntly settled i<y the Bc-cidents and Engineers in a 
fiienmy way chiefly by* tho influence and interest shown in 
the matter by tho Agent to the Governor-General for 
Bnjputnnn at the time (Sir R. Crosthwnite). 

20. Q. Have any tanks water left in them nt tho end of 
the irrigating season P— Very sddoiu ; tanks generally mn 
dry; large ones in April and email ones after the first sow- 
ings; the margin and beds arc then cultivated. 

21. Whether water shonld be ran off or kept till nest 
year depends a good deal on the shape of the bed and the 
natnro of the soil. 

22. Water is only given when asked for and water-rate 
taken, on the andcratanding that caltivators may passibly 
get only one watering. Each village gets its watering in 
rotation. Every one is free to take water or refnsu it. 
Application is made for water; there is no corapnlsion, 
cficn wrthonl specifying area. Tho ziiladar of Ahpashi (see 
paragraph 25, page 6 of printed memorandum for dnties of 
the Ahpashi establishment) controls the dis'.ribntion and 
decides in what shares it should be given, judging from 
tho amount of water availitblc and previous cxperiincc. 
Tills and tho measurement afterwards of the land iirigatcd. 
and general supervision of all irrigation matters with the 
villages arc his dnties. 

23. The pay of the zilladar and his establishment is 
inclnded in the total expenditure on irrigation (67 lakhs). 
This also includes tho cost of all surveys— repairs to all 
tanks ; nlsa the cost of tho works handed over to the Durbar 
(see paragraph 13, p-age 3 of piintcd tuemoraudnm) ; also a 
few works which are made more os public im|irurcmcnts 
than for irrigation. The account is an csptndituro and 
revenue neenunt. Tuc Engineers' pay is not chntced 
against the works, as they aro employra on roads and build- 
iogs and other works also. 

24. As regards figures of areas, Tcrcuuc. cts., we have to 
depend on the return subuiiltcd by the Tahsildar or Bnj 
ollicials. 

25. The enforcement of "kyaries ” has lately been 
abandoned (paragraph 27, page 0 of printed memorandum), 
as it led to much dispute and dissatisfaction and gave 
opportunity for dishonesty. 

2G. The bliick cotton roil of Jaipur is much lighter than 
tho hlnek anil of Central India. I liaro had no cxpcricneo of 
hand in whioii water is not taken. 1 have heard tlmt in the 
Kotali State water is not so eagerly sought after ns not 
being so ncccseiry inordinary years, but I am nnabi? to 
speak Irom personal cxpciicnee if it is really so. 

27. 2V> Mr. Ibbetton. — I am nnablc to slate tho propor- 
tion of cultivated lands in the State to total area ; but both 
kharif aud rebi arc coaeiderablc. 

28. 2o Mr. Siffbam.—Aa a rule, water from tanks ie 
only given to rali, unless it is expected that thcro will bo 
water to spare. When rain holds oIT water is given for first 
sowings of rabi, and os many more waterings os pos- 
sible ; but sometimes there ij not enough water for this 
oven. 

. 29. There is no donht that tanks assist wells. 

30. To Mr, J66e/*on.— I strongly advocate constructing 
tanks to hold all the water which it is possible to store, even 
up to two years’ supply, if it can be done nt a rcasonablo cost. 
1 would, however, utilize nil the water during the first year 
if there was tho demand. To make a tank really protective, 
it. should be large enough to irrigate all tho ciltivablo 
area within reach twice over and leave a margin. 

81. klost of the work of constructing tanks, ns regards 
the earthwork at least, is suitahlo for tamine labour. 

82. To Mr, Miffbam.— In the Bamgarh dam the core 
wall consists of clay and sand mixed ; its object is to prevent 
the body of the iund behind the core wall from being 
saturated with water ; it will not sjtap all leakage, as it was 
-not possible to take it down to an impermeable strata, and 
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no donbt 'water will leak through from below ; but this will Colonel 
drain off at tho ground level. ' ‘ s. S. Jacob. 

S3. Tlie brad-works of tho canal for irrigation nro 

situated on the Hver nbont a mile lower down and will cateb 
nil leakage. . 

84. The grcntosl depth imponnded at present has been 47 
feet; there was more leakage through tho sand hills to the 
north of the bund than throngii tho bund itself. 

S5. The toe of the outer dope is made of bajri, tljen 
small broken stone ; and ontsido of nil, largo rubble stones ; 
this allows any leakage to pass away without injury. 

8C. Q. By Mr, Ibbetton. — la it safe to do this work of 
making bundt with the nmonnt of supervistnn possible in 
c.vrrying ont famine works? — 1 have fonna no dilBculty 
where the soil is sand ; and thcro arc no clods ; in such 
cases (of hard s'<il) thcro would be a danger of the earth not 
being properly eonsnlidatcd nnless very carefully supervised. 

Famine labour in sneh 0.1808 had better bo confined to very 
8m.i1l work-*, sneh ns terracing fields or where a breach 
would not bo of much consequence. 

87. Tflc nnlcr-ratcB me entirely apart from the land 
asMtssment. A man pays his water-rate aud share of his 
produce (gLMicrallv about one-third) and this goes to the 
credit of the tank ; after deducting old enitivation no addi- 
tion is made for incroascd onttum on old cultivaliou with- 
out the aid of tho lank as far as I know. Tho figures quoted 
are those sent to us by the Durb.ir officials. 

88. I nm unable to state extent of area of old cultivation 
Irrigated from tanks ; the now is, I believe, much larger 
than the old. 

89. Bevenne is also paid on cultivation in tank beds ; none 
from raising of the spring level in wells. No credit is 
given in the ease of tho 19 villages near Shigrai wliieh have 
been ^tcctcd from silt by the bund Idadho Sager at 
Gcrowlt (page 10, paragraph 86 of printed memorandum). 

40. In one ease, Tori S.ignr, n small village was snb- 
menred uy tho constrnction of the reservoir. The Thaknr's 
house and fort and Gelds, tho wliolo village in fact, was 
submerged. The Durbar treated them very liberally ; full 
compensation wns paid to the Tbaknr and others ; fresh 
hind nos ailolted above high water level and n large new 
well made and n new village formed and additional land 
given below the reservoir. This liberal treatment has bed 
an excellent cDcct in diminishing opposition to tank 
projects. 

4L A huge immbcr of small private bands hare been 
made by Thakiirs. The smaller cultivators sometimes ter- 
race their fields, making small earthein banks round tho 
lower end, called in^ these parts "Nadas.’’ It would be a good 
thingto help them in this work. The Durbar does always 
help them whenever the matter is represented. "Whenever 
requests of this kind arc made to ns, they are sent up to the 
local authorities and a surveyor or any other help is gladly 
given. There is great difficnlty in getting tho smaller men 
to co-operate for their joint interest ; nothing, in feet. Would 
he dune at all in kkalta lands without Stale confro). 1 do 
not think it would be fair to slop work which was first fu 
the field, even though it iras likely to iuterfere with contem- 
plated State work, unless it was a large work calculated to 
ent^ off more thau tho share of the water to which the 
individoal, by position on tho drainage urea, was fairly 
enUtlod to take. . ^ 

42. Expert assistance is necessary to assist villagers in 
making small works and whenever it is asked for it is freely 
given. 

43. There is no very large scope in the Jaipur Suite for 
making small bunds along nnllabs ; the country is not flat 
enough generally to admit of long bunds and iunndation 
cuts as iu the Lhartpur State. 

Q. What works do you recemmend for famine 
relief P — Chiefly earthwork of tanks, canal banks or roads, 
oollcotionof hanker, if the sites arc c'jnveniently near; 
and iu gome eases breaking of ballast. 

45. I should like to make a few remarks as to Bujputaua 
generally— 

(1) The facts which strike one are — 

(a) The great need of water. 

(5) The necc.a<ity there is for storage reservoirs of 
some Hud, owing to the precarious rainfall and 
tbo absence of- large perennial rivers. 

(e) That whero water has been stored judiciously- aud 
economically it bos always proved of great benefit 

and is appreciated by tho people.- - 



■ Colonel— 
SrS. iTacub, 
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(d) That no attempt has been made as j'et to make use 

of Bome of the largest rirers in Bajimtana. 
Every year these carry away an immense quan- 
tity of water, wbieh is an annual lob to the 
country. 

(e) The absence of all data as to whether it is possible 

to make use of the water, 

(2) Hitherto all the efforts in the way of irrigation in 
Itajputana have been confined to individual Stntosi and 
have often been taken up or carried out only because of the 
personal interest taken in the snbject by the Engineer offi- 
cer of the State. 

(3) Eb attempt has been made to look at Hajputana ns 
a whole from an Imperial standpoint and tUi the States of 
Bajputana as members of one largo family, whose inierosts 
might be combined. 

^ (4) What has probably hindered any coosidoration of 
this sort is perhaps— 

(а) The difficulties which bristle round any question in 

which two or more States would be concerned. 

(б) The want of funds, as most of the States have no 

money to spare. 

(e) The absence of data which would enable any project 
to be brought forward. 

(6) The paramount power by its advice or influence can 
alone remove the difficulties and perhaps provide some 
means to carry out a large work if it is found possible to 
bring forward any project. - 

(6) It may not be possible, after all, to find any suitable 
project; but until the country is properly investigated, it is 
not possible to tell. 

If it is, found to be impossible from an engineering point 
of view, it is of no use to take any further action. 

(7) If, on the other band, some good projects are found 
practicable, it will then be time enough to tackle the diffi- 
culties which may surround it from a political or financial 
point of view. 

(8) The first step is to -.get all the .information possible, 
iind I do not think any other considerations should prevent 


this being obtained and obtained without delay, so as to stop 
if possible, this annual loss of watcr.^ • . ^ ' 

(9) It need not commit any State to any scheme or ex- 
ponditnro. -It might be oz|ilainod to all that the only object 
III view is their own welfare, tlio bonolit to the States 
themselves. There ought, then, to he no difficulty in secur- 
ing their co-oporation in this preliminary stop at all 
events. 

_ (10) If this suggestion meets approval, the" next question 
IS how it is to bo carried out P It is not advisable to put an 
Engineer officer on high pay to take up each river or separate 
scheme, regardless of the henry item of establishment 
ohargos. 

A man should bo appointed whose heart is in the work ; 
a good European officer with perhaps one or two native 
assistants, llo ought to bo able then to supervise the' work 
of a dozen native surveyors. 

Ho should make a personal reconnaissance of evo^ largo 
river, taking one or more surveyors with him, finding out 
front local information and inspection what appears possible, 
giving instructions in writing on the spot to his surveyors 
and, in case of any surveys being made, arranging for per- 
manent bench marks. 

In this way in a few months a great deal of information 
and data would be acquired. 

This should bo compiled, printed if possible, and put oh 
record in a systematic way, so as to be available at any time 
hereafter. 

A great deni of money, time, and labour has often been 
wasted from wont of this being done. 

(11) Under the circumstances, considering how much good 
might possibly ucomo to tbo Empire os well ns to the Native 
States, 1 think it would be a wise policy if the Imperial 
Government bore alt the initial cost of these investigations. 
If carried out economically, os suggested above, the whole 
cost would not be a largo item. 

(12) If any soiieme is eventnnlly carried out, the initial 
expenses incurred by the Imperml Government might be 
then recovered or be a first charge on the revenue derived. 


.Mb, J. a. Dsvbnibb, State Bnpnoer, Bhartpur. 

{Jaipur, 18th November 1901.) _ 

Note bp witnees on the use in Bhartpur qfshallon reservoirs for temporarg storage tf flood water. 


In flat country where sites for deep reservoirs are not 
obtainable, water may be stored temporarily for irrigation 
by the use of shallow basins formed by low banks built 
across wide drainage depressions. The drainage of these 
depressions and flouds diverted from other catchment areas, 
discharge into the basins (locally termed " bunds ”) and are 
impounded in them to the full capacity of each, the surplus 
quantity received being allowed to escape by sluices or by 
byewashes into subsidiary basins; or, if these latter are not 
available, the escaped water, can be diverted to saturate the 
neighbouring land where required. 

2. In a typical case supposing that the longitudinal slope 
of the bed of a drainage depression averages 8 feet in a mue 
and that the width of it across is 1 mile, a bank 1 mile 
long, stretching across the dip and sufficiently high to 
retain an eight feet depth of water, is capable of subm.erging 
about half a .square mile of country in front of it, and’ the 
basin, if it can be filled, is capable of retaining about 
100 million onbic feet of water, more or Irss, according to 
its contour. IVith a rainfall of SO inches between 6 and 
10 square miles of catchment area would be required to 
shed enough water to fill it. Such a basin is by no means 
adapted to the prolonged storage of water, but under 
favourable conditions of climate and soil it may be of great 
benefit to agriculture' when used fur the temporary storage 
and distribution of floods. The loss of depth of retained 
water due to evaporation and percolation and absorption in 
tbo basin is not less than 8 feet per annum ; and it is 
economical to empty the basin as soon as possible by means 
of sluices in order to flood land in rear. - If the floods hare 
been late and if the supply is ample, the basins may be nearly 
foil at the end of the rainy season when the time comes to 
prepare the ground for the winter crop ; if there have been 
no late floods, tbe basin may be nearly, empty at that time, 
As soon as the ground surface of the bed becomes dry, either 
by natural exbaustion of the reservoir or by the emptying 
of its contents through . sluice openings, the land that has 
been submerged in front of the hank will be found to be 
thoroughly saturated, softened, and fertilized, so that it 


is at once ready for .the plough. The lnnd_ that has been 
flooded in rear of tbe bank by means of sluices and distii- 
butaiy channels will also be softened for tbe plongh and 
saturated sufficiently for the sowing ' of the rabi. It is 
important to note that the land in the bed of the tank or 
basin is by far more valuable than that in rear, because 
hot only has the subsoil of the former been saturated, to 
which tbe roots of the crop penetrate, but also a layer of 
fine silt has been deposited on the surface ; whereas the 
-irrigntion in rear does not saturate the snbsoil or deposit 
much silt.' 

S. The crop sown in the bed of the tank is' independent of 
snbsegnent watering in order to reach maturity. Moderate 
rain, indeed, assists the growth ^aud increases the yield, 
and in yeark when the winter rains fail the growing crop 
is in* Bom'e places watered from wells.. 'Without such aid, 
however, it will remain bealthy, deriving its nourishment 
from tbe moisture retained in the subsoil. The crop sown 
in the rear of the bank depends partly on a subsequent 
refreshment by winter rain or from wells, failing such assist- 
ance its yield is small. 

4. The 'system of shallow reservoirs here ' described is 
suitable not only for the impounding of small local catch- 
ments, but also for the distribntion of floods from large 
streams which may be diverted or led into the basins by 
means of feeder channels. If tbe latter source of supply -be 
available, sluices are used to carry elf the excess supply above 
the capacity of the reservoir, distributaiy channels from .the 
sluices 'discharging into other basins or saturating the fields 
in rear. Under suitable conditions the rnmn advantages of 
this system of shallow basins compared vrith deep storage 
reservoirs are — 

(1) They are far more remunerative. "' The cost of 
construction is very much less. Eor low pres- 
sures of water earthen banks of slight section 
are sufficient. . , The use of masonry -works is 

' ' Tedused to a minimum. The work is easy ;to 
- design -lud oonstrnot. ' . ' 


SBLECTEDEVIDEITOB. • 


(2) Dpslinp; mth low pressnreB the risk .o{ damage » 
much less and damage is easily lapairable if it 
occurs. . ‘ . 

' 3,1 A much greater area of crop is obtained in propor- 
tion to the supply of water owing t.o the com- 
pai-atirely wide water-spread, in proportion to 
the cubic capacity. 

(4) The bed of the tank is fnlly utilized for agriculture 
and becomes a much v.ilncd asset of the village, 
instead'of compensation being paid for the loss 
of the land to the villagers. 


1, Q. (T/m President.) — Yon are State Engineer, Bhart- 
pnrP— Yes. 

2. Q. Yonrs is not a State in which there are many 
storage tanks. I understand that there is only one snob 
taiikP — Yes, we have only one large storage tank. (In 
speaking of “storage tanks’* the witness meant tanks 
adapted for prolonged storage, or storage after the sowing 
of the winter crop). Some of the Bhartpnr bunds or tanks 
have shallow basins of large capacity, but the water is either 
exhausted naturally or let out purposely, before the end of 
October. The storage is thus only temporary. 

8. Q. The configuration of the country prevents storage P 
—Yes, there is no need for it. IVe have got irrigation - 
facilities without storage. 

4. Q. 'What are the irrigated and the cultivable areas 
of the State P — ^I’here were 82,000 acres irrigated last year 
from bunds or channels out of 767,000 acres of cultivated 
land in the State. IS0,(X)O acres are assessed as irrigated 
by wells. 

6. Q. {Mr. Ibbetson.) — ^The settlement repoii says 
106,000 acres irrigated by wells P — Probably this means irri- 
gated in one year. 

6. Q. {The President.) — Were you in Bhartpnr during 
the famine P — Yes, during the last two famines. 

7. Q. What did irrigation do for you then? — It gave ns 
a very fair area of irrigated crop. In 1899 we irrigated 
nearly 20,000 acres with the Buparel water instead of the 
usual 30,000 acres and 63,000 acres in the whole State. The 
wells generally were not exhausted. 

8. Q. B!ow long do the outs from the Banganga run P — 
Generally for 2, 3, or 4 days at a time as long as the floods 
List, which fluctuate with the rainfall. In a good year with 
recurring floods the outs may run for a month continuously, 

•. 9. Q. Your tanks are now dry P — Yes. The water is used 
mainly for the sowing of the rabi. There is some irrigation 
'below the bunds in addition to the land saturated in iront, 
'-The amount remaining stored after the rabi sowing is very 
sinall. The great thing is to saturate the soil for the rabi, 
which is afterwards helped by the winter rains. Ilain is not 
■essential to the maturing of the .crop. Where there are 
wells the crop may be additionally assisted. The principal 
featnre of our irrigation is that the land is flat ; the fall 
being not more than 6 feet in a mile, so a very low bund 
floods a large area. 

10. Q. Have you any black cotton soil P — No, 

11. Q. What height are your bunds? — About 12 feet. 
They are long and low following a contour. They are old 
works. They are supplied with sluices. 

12. Q. Who maintains them P — They are repaired by the 
Slate. 

13. Q. There is no corvee P — No. 

14. Q. Could your rivers be bunded with advantage and 
used ns reservoirs P — No; there is no suitable site. We can 
irrigate without this. 

'■ 16. Q. {Mr. Ibbetson). — ^You say that there is no need 
for storing water because yon can irrigate without it. 
Supposing yon did store water, would you not get a much 
larger iire.iP — Mo; it would not suit us at all. The most 
valuable land is above the bunds, llie greater part of the 
water received is stored temporarily. Eor instance, one 
tank, the Bareta, is filled annually with 1,200 million cubic 
feet, the maximum depth being 8 feet, and -the frontal 
water spread 14 square miles. By retaining the water in store 
after October the State would lose all the submerged land 
and would lose, moreover, the irrigation of a part of the 
large area in rear now flooded by the sluices before'tbe rabi 


m 

(6) So much water is not exhausted runproductively by '^Mr. J. if.' 
evaporation and absorption during prolonged Bevenisb . , 
storage as in .deep reservoirs. 

(6) The larger part of the crop is more valuable owing 
to the fnlly cnltivnted'bed' being fertilized by 
silt, whereas in deep reseivoirs bed cultivation 
is usually discouraged and the silt deposit is 
consequently wasted. Crops irrigated, by ducts 
during growth do not attain the yield of the 
bed crops. _ Even in years when the bed is hot 
flooded it is cultivated, the enrichment of the 
soil being permanent. ' 


sowing, because gradual irrigation from store during the 
growth of the crop would not cover nearly so large an area 
ns a rapid flooding. The full capacity of the latter is 1,6(X) 
.million cubic feet and 250 million cubic feet are below the 
lowest sluice level. 

16. Q. Is there any room for small works made by the 
people themselves P— The perple have not the enterprise 
for it. 

17. Q. You don’t think they could be got to do it P— No. 
They are scoustomed to the State doing eveiything for 
them. 

18. Q. IMr. Htffbam.) — The bunds really form distri- 
buting basins, not storage tanks P - Yes, 

19. Q. Yon state that by the Sikri Bund yon catch the 
whole supply and redistribute it ; what is the effect on the 
nala below P — I here is very little trace of a nala. 

20. Q. Don’t you ever get a big flood yon cannot dis- 

pose of P — No. We have only once had one really large 
flood in my time and onr-sluiees were snflScient to prevent a 
breach.^ Escaped water flows over the fields and is caught 
by subsidiary bunds. " 

21. Q. When yon speak of the capital cost of your works 
I suppose yon mean the whole expenditure incurred, inclnd- 
■ing annual repairs and everything except catchment P — ^Yes. 

22. ^ Q, How is the revenue derivedP Is it flnctuatingP 
Does it depend on the area aotnally cropped P— The revenue 
from bunds is mainly included in the settlement. The 
assessment is generally fixed, not fluctuating. 

^ 23. Q. Then what do you credit the works with P- -There 
are no aceonuts to show the profits due to irrigation works. 
But I con show the assessments before and those after the 
construction of the works. The difference is mainly due 
to irri^tion. The settlement officer considers that the in- 
crease in the revenue is about 6 lakhs of rupees. 

24k Q. Do yon charge water-rate ?— Water-rate is 
charged^ new works, where the land has not been assess^ 
as irrigated or where the irrigation is fluctuating. The 
water-rate is Bs, 2-8 an acre. 

26. Q. These figures show what you call capital cost has 
been at the rate of Bs. 12 per acre annually irrigated. Is 
that all it costs jou P -That does not include the establish- 
ment for one thing. The total expenditure during the last 
six years on the works, excluding establishment, is about 
Bs. 12 on acre annnally irrigated. This doe.s not include 
cost of abandoned works subsequently restored. 

26. Q. This irrigation is remarkably cheap P— Yes, it is. 

(VntnesB shows statement of Barela Bund and explains 
that cultivation from the tank has not been fully deve- 
loped. Three hundred million cubic feet are below the 
sluice level. There is no lond below this, and leaving this 
part does away with need for refilling at commencement of 
next year’s flood.) 

27. Q. {Mr.- Ibbetson.)— Yon say that the profit is equal 
to the amount of revenue now got minus the revenue be- 
fore the works were made. I don't quite understand about 
the works being made. I thought they were all old works. 
When were they restored P — ^Within the last six years. In 
addition to these old works there area number of new works, 
principally inundation canals, to which more than a third 

. of the irrigated area is due. 

_ 28. Q. You mean practically revenue before that restora- 
tion a few years ago P — Yes. 

(Witness informed the Commission that, with reference to 
the Buparel scheme, there would be no objection to Alwar 
using the whole cold weather supply ns proposed by Mr. 
MacDonald.) 


Mm Mohamudd Hoeseix, Deputy Collectci, Bhartpnr. 

(iTintpur, 18li JYoeemher 1901) 

In reply to .Mr. Ihieteon, rntness s.iid — I have been 145,652 acres are assessed as irrigated from'iinnfx. A water- 
employed in the Bhartpnr State during the past seven years, rate is asseEsed.on all dry lands whidi . -i':- Ui The State 

S. E.B. 


Mir MoTtan- 
mud Mosttin, 
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Wr Jifoiam- tas imposed a olinrge of Bo. 1 por higha witWn and 8 annas 
thvd Sotteiti. per ligha outside tbo Imdt for all new land iirigatod. On 

the Bateta Bund tbo ebarges nro according to the rron, tie., 

sngarcane, Be. 2-8*0 ; maJuha and rice, cotton, and r.irn, 
Bs. 2 } juar, Be. 1 ; opium, Ba. 2*8-0 ; wboat and barley, 
Bb. 2 ; oe;7f ar, Bs. l>8-0 ; and grain, Bo. 1 por A 

bigha is ^ of an aero. I bavo not rnlcnlatod tbo profits on 
tbo Bareta Bund, but I tbink that tbo whole cost will bn ro* 
covered in 15 years. There is no doubt abont tbo profit from 
irrigation'works. They have raised tbo land revenno of tlio 
State during tbo past six years by 2} lakhs, besides clving 
Bs. 40,000 in annual watoT'rato. It is calonlatod for one 
year, but will vaiy from year to year according to the area 
irrigated. In shallow wells tbo water is sivoot ; deeper 
down it becomes bitter. KaeheJia wells nro tbereforo pre* 
ferred to masonry wells. Bnpees 08,047 wore given as talavt 
in the 8 years before the fottlcmonl of Ibc land revenno ; and 
in the two years succeeding tbo sottloracnt, about one lukb. 
If a well is made even aycar before the settlement, the land 
u asses^d wet ; but the fact that a well is new is considered 
in distributing the amount of the sottloincnt [tafriq). If n 


well falls flown ailogelbcr, tbo nsiessment is taW 
now frt/riy inado overv five years eirlog (otlw T»^r 
irrigated cor.ditnm of land. Sometimes the ■ 

ll.,WW«ril..ir W.II. i„.l WTOtoSS'ijtS . 

the nven has been nsfessed as ehabi during the «ltl6ment ‘ 

2. Previously foioofu ns given tbrengb tbelsmbaris^ 
Now it JH given direct to tb« cultivator. TaiaeikuC 

readily in Bhartpur. Hecovery is postponed for two rem ' 

and in llicn made in Ibrco years ; no inUrcst is thsrg^ 

. Scplember; fiTOcrly it *- 

in April. J be water of the wells is brackish ; bat wl« 
the floods come llie spring level ilrci and IheroliiifOM 
germinates, and is ready for irripatii n from the IikIm,' 
wclla The floods do not sweeten the wells nmtki t^ 
bitter wntir of llio wells rntisrs reh wlieb is washed vny 
by the floods. 'J bi-rc nro In nil 11,404 masonry wrik in 
State ; of llieso 0,823 yield sweet water. There ate leridis 
0,005 kachehu wells, of whieb aVont 2,000 are not worked 
There are plenty of pincea for new wells, but the Pfopkire 
nfmid of Ifio bitter wator. 


Bar BAnAcnn Shtau Sdnssb Lai., Bewan of ICisbrngnTb. 
(Jaipur, IQlh November 1901.) 


Jtai Baha- 
dur Shyam 
Sunder Lai. 


"Witness put in tbo following doenmenis t — 


Eisbshoabh Statb. 

General Beport. 

territory consists of a narrow strip of 
from the southern banks of 
f tI“ V “ tbo Khari river within a 

m the south. Tbo breadth of the Binto 
miles in the central por. 

tion to from 7 to 10 miles at its endii. ^ 

„^etween north ktitudo 26M7' 
and 26 59 and E. long. 74° 43’ and76''18'. '* 

The northern portion is partiidly sandy owinein 

'west; ;TheMnlr«d>ortmn4ft^^SJ!:^^^ tbo 

rocks in the north and gneiss in 

The southern portion has good rioh soil which partakes 
01 tbe natnro of the Harowti soil overlyiag gneiEs* 

The state is crossed by rivers which enter it from the 
Senwally take an easterly course inclining a 
little to the north (and falling, into the Sambhar Lake) in 
the northern part (Rupnagar district) and to the south in 

““ 

The State is hounds on Ibo north by the Sambhar Lake, 
on the west by the Jodhpur Slate and Ajmer, and on the 
andAjmer^^“^”'^“ (Udaipur) and on tbe east by Jaipur 


small kaeheha tanks 64,000 iiyliai=21,C(y 
aorcs— 

1 hath =2 ft. 

1 bigha=C6 liaths square. 

of on acre. 

1 l)iglia=f aero. 

Area irrigated by wells — 

= 66,000 bighas. 

~2C,000 acres. 

Out of the iibovo nearly a third of (1) sndjo 
(2) represents cotton and other noiiJojd giui 
crops, tlio rest being food-grain crops. 

(/) The average annual food'grain produce of the SUl 


10 approximate number of persons for whom'^ 

*’® 'fljet in famine is 

91 proposed works would employ 

21,000 penons daily for 3 months j of these pr^ 
posed works, four are situated within the oatcli- 
ment area of the Sambhar Late, ».e., in the 
Rupnagar distriot. 

(h) Ihe average rainfall for the eight years preceding , ' 

Teats. ' in.iiM the Uel fo...:../. ° 


The rivers don’t run all the year round. Li fact, thev 
.“ ^®^ « flood wheneve^ 

the monsoon season. 

(a) Tho total ares of the State is 8=!8 square miles. 

m |°P|I Jion of the State according to tho census 

of 1891 was 12o,000 persons, and according 
to the last census it was only 91,000. It mav 
however, now be safely taken at 116,000 pe^ 
to tbe return home of the emi- 

ro tlie State is 231, of 
which 66 are khaUa or crown land and 166 
are alienated or Jagir. 

^^R8."25)5,a)o!""^ ^ “ 

In ordinary years it is Bs. 2,76,000. 

^” 0 n^y?*"® 1899-1900 it was Rs. 68,000 

‘"'gated both in 
tanks is 42,000 
OtgAttt, by the bigger tank 12,000 S»yao», by 


Teats, 

1SBI.S3 

1692.93 

1693-91 

1691-95 

.1696-96 

1896- 97 

1897- 98 
1896-99 
1899-1900 
1000-01 


laches. 

7-08 


21-49 

19-46 

16*10 

19-40 

8-33 

4-68 

21-98 


the last famine year 
is 20 inches as given 
on tbe margin. 


That for tho famine 
year 1899*1900 was 
4’68 indies only. The- 
rainfall for 1900-01 
... ’^os 21*98 inches. 

(.) jfnet has suffered from four.severe famines 

the last 33 

Stion if fL ^ eight years. witTi the sdlitary 
exception of the year. 1891 hare been rears n"? 
short rainfall and poor harvest. ^ ’ 

number.of tanks is 16-5, of which 112 
have catchment up to 2 square miles, 87 have 
10 Vp to 6 sqnare miles, 16 from 6 to 

nnmber of wells, including y<w»V and 
fwShlrdsi™*®^*®'/® 10,573, of ®wh^K over 

tog tfhd hlrl f “sei ^l>«le the remain* 

ing ttfira bare fnlleii • into disuse prmoioallv on 

dnring*tha to®/f water to tLm 
SfiinV * few years of snocessive deficienov 

if toe ifi! • “^tent on account 

“”d surcharged 

wth sulphate of sodium, which renders the ^ 
unfit for nnintercepted cultivation. “ 


SELECTED EVIDENCE. 

The number of wells in each disltiol is as follows it— 


SOS 





- 

Food osaih ; voiii. laoDUCn. 

Irrigated area 
per well, 
and average 
in acres. 

Siitrict. 

WoUj ia 
use* 

Wcll< 
ont ot 
uie. 

Total 
numUor 
ol wells. 

Kharif. 

nahU 

i 

Total 

naunda. 

(1) Eishengarh ' 

1,387 

872 

2,269 

20,000 


118,000 

3 

(2) Hupnngar 

1,017 

' 783 

1,830 

21,000 

1 J 2-1.000 

148,000 

7 

(3) Sarwar . < . . - 

1,231 

GIG 

1,850 

25,000 


136,000 

- 3i 

(4) Amia 

1,299 

839 

2,138 

20,000 


117,000 

3 

(6) Bandersendri .... 

533 

370 

oil 

! 12,000 


51,000 

I 

(6) Tliikauas (bigger nobles' estates) 

1,100 

4S3 

j 

1,583 

20,000 


108,000 

4 

Total 

C.C02 

1 

3,000 j 

10,671 

127,000 

651,000 

678,000 

in normal 
years. 


■ JRai BaTia- 
dur'Sh^am 
Sunder Lai. 


The area irrigated from the wells— 

~ (a) in normal years is 2C|000 acres. 

{b) ill tho famine rcnc is 9,000 acres, i.e., a third of 
the normal area duo to failore of water in 
wells. 

(tn) Tho northern portion, that is, tho Enpnag.'ir dis> 
trict which falls within the cnichment of tho 
Sambhor Lake, used to hare tho best .*ind most 
plentifnl supply of water in wells and oonsc* 
qncntly the average acreage per well in tho dis* 
trict used to be 12 acres, which is double or 
triple the area per well in other parts. 

Thus it was in this district, nnliko all the rest, that 
storage tanks wcio the least needed on account of the 
successive failure of rains and the bunding of riveiu higher 
up at different places ; the wells hare been failing thereby, 
pointing to tbo banding of rhrors within local limits, ns the 
only means of restoring percolation in wells. 

In tbc other portions, it will bo seen that from tiuio to 
time no elTort has been spared in storing the luinfall over 
tho Eisbengarh territory, ns would appear from the series 
of dams nud weirs that bare been constructed across almost 
every stream or nullah from ptaco to place in its conrec. 
The total catchment area thus secured for artificial iniga* 
tion or protective purposes is two«tliirds of the total area of 
tbc State and is made np ns follows : — 

35S Sguarc miles for bigger irrigation 
werks, 

200 Square miles for the thonsaud and odd 
smaller Iveheha storage works. 

Total . 65S 


The proposed new works arc now c.alenl.'ited to add 116 
square miles to tbo catchment area already secured for 
irrigation (both direct and indirect) which wonld thus go to 
innkc a total of C73 square miles, against 85S square miles 
the total area of the Slate. A ropy of the Eishengarh map 
showing all the irrigation works is appended. 


General remarks. 

Tho proposed stonage works os well os those already in 
csislcnec are of great nso in ordinary years ; but they fail 
in years of drought or scanty rainfall (when they would he 
the most needed), as tho sources of^ their supply ore mere 
rainy season nullahs or surface drainage and not peren- 
nbl streams. The bigger livers, like the Ehnri, the Banas, 
the Chanih.al, would appe.ar to be free from this objection, 
but cs conservation of their flood water or ordinary flow 
wonld entail interstatal difficulties and necessitate combined 
action both ns regards the selection and catiying out of 
schemes and raising tbc necessary capitaL The Eishengarh 
Dnrbar would be happy to join any such scheme. Tho 
Dnrhnr would, lor instance, bo happy to join a scheme for 
diverting a portion of the flow of the i^ari river, by 
mc.ans of cuts which bos Veen suggested among proposed 
works. 


1. Q. iThe F resident .) — ^You are Dewon of Kishen- 
garh?— Yrs, I have been so for 16 years. 

_ 2 Q. Yen were a member of tho last Famine Commis* 
sion and can talk from experience of other places besides 
your own State ? — Yes. 

3. Q. Y'on say there have been bad times in your State 
for a number of years ? — Yes. 

d. Q. Thesontbem part of the State is the richest? — 
Yes. 


5. Q. Yon say you hare 22,0G0 acres irrigated, fraiu 
tanks and 26,00U from wells?— Yes. 

6. Q. There is a large quantity of cotton grown?— Yes. 

7. Q. Did the Slate sailer much during the last 
famine?— Yes, very much ; out of a population of 125,(X)1, 
as many as 16,000 were on relief works ; about one-fourth 
of the people emigrated, but they are now returning. 

8. Q. Have any objections been raised to your worts 

interference with the Sambhar Lake? — Yes ; 
all the important works on our list have been objected to cn 
® harrow strip running from 
north to south and all tho rivers run from cast towei* 
so that we c.an practically do nothing in the wsv of iiriev 


lion without qucilions being rabrd ly other States ; and 
works constructed to the w«t iuUrf^ with our supply. 
IVc want to hold up water ehreSy with the object of 
restoring wells by peKoIsticu, butaUo direct irrigation. 
There arc very £=e wells in Smte. 

9. Q. How deep art the wells ?— About CO’ now ; 40 to 
SO'fonaerly; CO' :* r-ct ecn-ldercd a great depth for wells. 
We use them for irrigstirn np to 90'. 

10. Q. WVat ercTs do they irrigate : — ITcFFa and eottcc 
in the klarif. Wheat, larJev, and caraway-seed ia tbersiL 
The less t-f pereclitir-n water owing to the casstmeiim^c 
lands Vj ha« l-.wcrtd the deplhcf water in tie wrli 
is Eu^tgsr from 42' to CO'. lhi« has reccred the 
imusticn i er well fmu: 12 to 7 acres. It skss hard irai 
we also slanH n-.t be af owed to make di-r.t ; ri'Lzct ^>5^ 
we as do rcthisg. 

11. Q. Are there isiry ssjU tasks?— Yss, *, 
sas:i>;r. They itrlgrle fries 5 to 2 J cr c-O a.-'sffcsi*' 

15. Q. Are sarasces given far wells? — Y«f- 
13. Q. Jiii :L-cy availed c? to a Isr/? 

'itrre are two systems tf rsrrsrsgirr 'r siseusT 

rir., tefurr »r.ir:s;£ji:cs* of rsvesst- — 
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JNDIAK JIUtl/JAIItJK aomiWftO, 


^ai ^afia- well* wo fnlco ,\r of tlic rrotlnfo iltirlnp tlio firnl v^•^r, i In 

S'.L.y?”! J’*? *" <1"' w-xiR 'lown loH.c n•1ln) 
i un tie) j jgt, jrd ; wo find tlnii »« n mfllrioiit inditei'itifnt. 

11. Q. Wmt f« tJw roht of n w.np-it diir.T#, In 
Jlupnngnr it 1« nlioiit R5. flOO. In llie roniml And ronUirrii 
portions it is mnolt girntor. 

16. Q. Doymi iilmrgi' inlorcsl for Uio ndranc-P— Wo 
clinigo 0 per cynt. to covor follurc;* wJiidi nto niitntfons 
csitccinlly in (no trap. 

1C. <2. Istlio wAtorovrrsAltP— Ths Wrtlor M «n( stUt 

bnl it 1.4 flOinotime< vary imrd and esrJos* f,if Irtlk'otion. 

17. Q, (jifr. Xl/ifUon.)—Yott rsintt tlm wjnij.. in (Imt 
ensoP— ttoromil llio wlinlo nnd covi'r Dm loi. from tJio 
interest derived from oUier wells 5 we find that a erm* 
cncourngcinent. 

!?• <2 Hiivc yon over cmployeil professional wr|l*bAffr» ? 

very pool piiriw.e up (0 n c-Ttaln 
dopth. They use tools msdo iu Iho ffiiinliy. 

It). <2, Do they belong to the DnrKnrP—Ves. 

20. (2. Why nro they not need hoyond Afrrinin’dentli r - 
Beenuso tho tools nro not very skilfully made, 

21. Q, It is the fault of (ho tools f-Ye-. 

22. (2. Would n ramindnr who wiahnl in make « well 

f'WtP— Ifo; hotliigeoiniuerircs when n 
woll has been sunk to tnp the spring. 

23. Q. You don't boro first to ascorlnln tho oonVity of 
tho water and Us depth P— No }1 hove hem ihinkii.g of 
dome so. tt 0 always proiimo to refund the c..rl in of 
a failure. 

21. Q. (2’/(« P«ri</e«f.)— Is the pmetiee in forw of 
putting fiuMi/s round the fields in order to retain the w.ner 
and Jot it soak in for tho ra//i rowing f—jjutufs are only 
mndo round the more valnnbl- fields where water is reanlr 

tins means grain is sown even if Ihrre i« very little 
rainfall. ■' 


.'.f 


of » molrty of (he reyrnne In Ji..n fj JmIa,..* ti 1 
t-ompany Is sulsjdi.rd by th„ j,., )..op,a,e. 

UifnXu, 1 i>f IftrLV «r> IS ««<..! iw. ■ -At * 


Agrimf. 
' ioyir^ 


“Th- K'tnr’.ly }s (}> 


nts, I'nt large works wesrlv*!,.... toyoyfr-/*' fi (»ir«wb 

i2. Q- Ijatr- ebj^etioos re.-ardteg the Ssmhhsrheva 
<in.«t.h( (•> (!,« notfi«' of the of fndiap— Tner 

hnre rwt e Ittm, tl:e of lodia, ^ 

s;t, Q. (Mr, Jif hfitie tn*ny Ji'in fwctfni 
AgtieullnMl C-.JKfaOir* Ir.--, f^.rmel ?— /fctfnt sit yows. 

Jll. <2. WhoftfMhr n.rMi-riip-.M««»ly i'^aliieojde. 
liri. Q Ciil'-fiy oilii'IsU nn-l 

"C. <2* W},o *tai(r«} tbi, ».s.rpm^nt4 ?— 1 dM. 
t'lfal Omyiixf is a rcgist-fi-d r .mpnsy 
ifitr/, tankrr*. And odr'iaJs, 

Si. Q. "Wl-al it their s-r'}tl{*< ? 

{,( iKrif iftvt-t'fni'!j{, 

t 1 *’■ IVt ir.»*.aii:t., Jle 

.inW.si f sy# al.o-it J t f..f r>aj. f'en n the StiJe 
gel rnr.r.e/ at B (vr e<-rit. and adv anee »( p j.-r 
;p ~ - 
own 1 
will I 

me.'. 

linkers, ^ Iskw they hate rotne to s.-e :hat l.he ft'et/cKr ". 

n»s.'« itseir rigi.ts, 

4ft. <2. lift. Anything Uw5 f.ivr.ptel in lU f rs5 of 
rxipemtivi' astv-.a'trm*; tla*. is, n.t t,t hit fir 

rnnl-ml A«t(s‘tni-..p~ W« lita egti^e'tura' hs.nks whi'.*' 
bftiTrtw mcfiey from tvir^ti tr faiJbg (i.-m fre-* th.- 

•11. <2* I •'il'f^^se thrydlitk'tnoprrfit?— No, Tufvr.-ti 
pf.e, t„ the rs**«ve fenl. * vfr 

42. Q. Is that t!.t,tement Sffrft.lingP-yM . it i. tnlv 

two yeftts ol-l. ' 



26. Q. lias the Khan project been Iberouglilv ejn. 
mined P — Not yet. It shonid he taken up iolotIy*lr the 
•re Slates concerned, with Government aid. 

and20»6j/ .r.. }, (he fall in the wafer. 

• norihem Otrlt/in fl"' district?— to* to 12'. The 

fall has not been (jaUc m much in otlw. ' .te .• 

nartlv to tbo construction of tbo Knu Ain’«‘ 

and tlo construction of other bunds both 111 Ajmw and 


43. Q. i».> yen think it f* goin; to to a st.-eess 
To get A few peoj,!.. f„.e ef a riiitge to form a it 

tmt practlrabK l.'ctlibl « erister.--..- a reer «>~Piiet 
Village eoromnnlty. Tby l.are ft!r» lv sirrm! Intefes*. in 
Mtnmon maeagwl by a rattAnyt} j fer icfan'.*. tl-#y 
m-mage tl * village frmd,. £ l av.-. f.ti|i.*d MtsHuvah 
and consolidated them into a emspiov an.! they borrow 
money at a redaeed rat i of interwt whieh they give to 
pew^ni of god chararter. The rvsnlt of tlif fie.tra Imd- 
, ing to (be AinoAr*.** ^ « n .*.1. 

that tire jwrtrAoy^p^jlJ O^r 

wnC. or v.cA in some ra«ea 0 wt cent, instead o( lit. “Vaw 
it has safer ic.;«rily. The Mra* have the fin*, hen on th,; 


afll.rUCIrU?U WA - fib -- --- - * _«aV 

State: there ftte matiy small onu some nud ar'S^ n: >ome c.t?e5 now competing witU ewh 

- ' .« ■ • C|.. 4 a era vrAll nft * .* 


I^VoucbrU along tbo s'trcams in our own Stab a, ^s 
in Aimer, and tbc.«o bavo lessened tbo water. The fall to 
been going on for eight years. With a good tinfoil tlirw 
wasnoollMr. TbeTainfallUos been dcCoieul for tbe past 
W years except in 1892, but ibis is not tho only «“se oj 
tholall in spring-lovol. Tlio innd at Kait in Ajm« c^» 
oil all the water, and there is no flow below it. V\ hat -wo 
want to do is to inako a buail at Smgln m tho Rnpnasmr 
■valley to cotlcol Ibo local rainfall so as to assist our wells 
by percolation. ^ 

27 O. Tlioro aro, you say, a large number of 
works made by .private individuals P—Tcs ; over 1,-00 
small works of this kind. 

28. Q. Is tboro any room for extonding IbotnF— Wo 
have already utiliied about \ of our available catcliincnt in 
this way. They cost Rs. 200 to Rs. 2,000. Tlio State gives 
concessions and foiaw’ if asked for. Tho fol-ari is wrae- 
timos replaced by gnnrnntcod loans, tho lender having a 
first lien on tho property. Onr tank-irrignlcd area is far 
greater than our dry-oultivntion area. 

29. Q. {Mr. Bajaraina Mudaliar.)— Yon say remissions 
are granted when tho wells foil What remissions Imvo 
been given in tbe past 10 years P— I cannot say how much 
has been remitted for failuro of -wcUs; but tho failures 
amount to 4 or 6 per cent. 

30. Q. How' much has been given out ns fal-aei P— In tho 
year before last wo gave out Bs. 37,000 fakavi for sinking 
and deepening of -wells. Last year tho rainfall was good 
and demand for takavi small; this year wo will giro 
Rs. 36,000. I cannot give tho figures [or tho Inst 10 yo-ors, 
but tbe average is about Rs. 20,000 a year ; that is, besides 
the guaranteed loans. 

81. Q,. You mention Agricnltnral Companies ; what aro 
they? — Companies who advance money for agricnltnral 
works and take i or ^ of the revenue in lion of interest 
nntil the advance is paid. This nmoonts to much more than 
G per cent. This system is chiefly adopted in jaffir villages 
hold by a number of petty jagirdars, Jagir forms, about 
two'thirds of the State. The State guarantees tho payment 


Other. 

•W. Q. Is any prewure pul npon tbe lo\ras?—'iso. 

45 O. Tbe security wbieb tbe ponekagat gives U a 
personal security ?-*« ; but they have ^wer to lory any 
tax among themselves. The funthayot rerresenls the 
comronnity who ate all respn^ble. 

40. Q. So that they re.nUyplidge tbe village revenuts?— 

No ; tho cultivator's sbare of tbe produce. 

47. Q. How can they nWKO IbisP-Tte foa^^ayn/ 

advances money to approved cnltivatow on the secnri.y of 
♦i>^i» and is empowered to realise its adyaneos by 


their assets, and is empowered 

nUaohinent and sale of Iheir respective shares of thepr^aec 
■wUhoutbavinp to go to till* Civil CotttL Tlic pancArtwf 
borrows il> workiiip capilnl from a banker or from tiio 
SUto : flnd if \U Iwnwctionf with the cuUiwlori r^nlt m 
n lo*!?, the ranchaVf^t maVvs good that loss oy levying tax 
among tho people, ‘along with other commtrcul taxes once 
a year. 

43, Q. In regard to this Rnpnagar question, yon attrJbnlo 
the fall in tho aabsoil water to two causes ; recent dtongbl 
and the oimstruction of bunds. I i- * 

course of time tbo effect of drought shonid disappc.-ir. so 
that realty as a matter of permanency nil yon have to consi- 
der is thciK«*P— If they were removed, your wells would 

recover their normal condition?— Yea. 

49. Q. What does 0 wcimO' deep cost?— Es. 1,000 if. 
blasting is involved. _ 

GO. Q. How many acres would that irrigate ?— About o 
norCB or 16 bigktts caoh year. 

61. Q. Is it wrth while to dig a woll costing Rs. 1,000 ■ 

which irrigates Only 5 acres?— Scs. ^ 

62. Q. The crops must bo very va^nabl^ What am 

they?— Cotton is tho crop the cnUivatora like to grow, but 

wilt bring pressure to make them irrigate wheat and barley. 

63. Q. What is tho area of a SiyGo ?— of «« *0® 
approximately. Oar thcorolioal btgha is 132 square. The 
practical bigha is 1 of an aero. " 
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64. Is the »wn irrigstcil by tliofo wells Inrpcly roclnced 
in a famine year P— Yes, very largely reduced. Diminished 
in fact by ^rds. 

• 66. Q. So that yonr 6*ncrc well would, in a famine y^r, 
irrigate about 15 acres?— No; more than IJ acres. The 
rcdnelionof water is preater in liiglicr level and ie<B m the 
lower. These wells arc a real proleclion against famine. 
The holdings arc small and well manured. 

60. Q. At any rate the protection against famine would 
be small, seeing 'that the crop urown is cotton and the area 
is very much diminished P— They don't grow cotton in a 
ramine year. 

67. Q. Yon mean that the cotton fails and they have to 
sow something else. Is not cotton sown long before they 
know what the rains arc going to bo like P— -It is generally 
sown in the cJi6ofrt barsai or early _ monsoon. The wells 
arc a very good insurance against famine. 

65. Q. Yon mcjin they make the people prosperous and 
belter able to resist famineP— Yes. 

69. Q. Since the State bears the eost_ of a well which 
fails, the people do not mind about the risk of failure. Tliis 
seems to me to be always a danger ; could you not guard 
ag-ainst it P— The site is gcucMllv npprovid by the village 
revenue authorities before the noVance is pmen for a well. 
The patiehtttfai considers the site. They even consult an 
opposite faction, if necessary. 

CO. Q. Do yon think a test boring would l» a greater 
sccniity?- Yes; I am thinking of trying it. 

Cl. Q, Yon grow a great deal of cotton in the State. 


Is there any blsck cotton soil P— A little in the .gontheni 
part. 

62. Q. Do the people irrigate it freely P—Y^cs, both in 
Ihari/smi raht, and it requires less water than sandy soil. 

G3. Q. I understood that owing to cracks in the soil yon 
eonld nut irrigate black cotton soil with small quantities of 
wafer. Aro yon speaking of irrigation from wells P— No. 
Irrigation from tanks, 'i hoy make very small kjfariet. 

frl. Q, QFr. Jligbam.) — When do they take the water? 
— ^iviioncvcr they want it. They require most water in 
the sandy and lighter soil. 

06. Q. IVhat crops aro grown on the black cotton soil ? — 
Cotton and mahl-a- 

C6. Q. When do Ihoy sow the cotton P — They sow cotton 
on tlio well-irrigated land early in May and on tank lands 
a little hicr. 

67. Q.. Why do yon charge more for black cotton soil P 
—We don't. 

68. Q. Looking at the lahlo I si’o that both yonr tanks 
and well irrinatiun has iitcre.a‘ed since tho good year of 
1897-C8P— Yrs. Sixteen inches of rain is generally snfli* 
cient for onr requirements if wo have timely showers. 

61*. Q. Your well area has also increased P — Yes. We 
Imre added 12 per cent, to the number of wells during the 
past 12 yoais. 

70. Q. {ifr. Ettjaralna Mudaliar.) — Does tho black 
cotton soil crack during the hot weather p — Yes. It is not 
the Idack cotton roil of tho Central Provinces, It more re- 
sembles that of Kotab, <lh.a1awar, and hfalwa. 


Mr.. MiSXrBS-Siilin, Superintending Engineer, on special duty. 
(Jaipur, 19th Kovmler 1901.) 


1. Q. (The President.)— You lave been deputed to study 
tlie improYcmcnIs in irrigation j>ossiblc in Nutive Stairs ?— 
Ycr, to assist those States which tiave no Engineer of their 
own in preparing information for tlie Coinmission. 

2. Q. Of these Kishengarh is one?— Yes. 

3. Q. Have yon mneh hope as regards tho Khari river 
project P—l he Khati river project was thonght of for 

' Ajiucr in 16S1. The hcad-winks of the canal wore to he 
at Garwar in-Jlcywar territoiy. The Meywar Darb.ar ob- 
jected. Aflenvatds Meywar (Mr. Monkton iK'ing Flsti* 
Engineer) prepared n project o( their own for the Khari. 
Two Shates— Meywar and Shahpnra— and Ajmer have pro- 
posed projects lor this river. The idea for Ajmer wns to 
Lake out a canal and 611 a series of existing tanks. 

i. 0 ,. Is it a liver in which you can store water ? — 
There is no placo for storage in the river itself. Down 
below the bed is very sandy. 

6. Q. Is it deep below the sorfaceP— In sonic places the 
banks of the river arc fairly deep. 

C. Q. Have yon gone into tho qnedion of the claims of 
tho SaJt Department P —I was put on speci.al duly in con- 
nection with tho Balt Lake question. It arose originnlly 
during the Into famine. Ajmer was building tho Ontiii 
Tank as n famine relief work, and the B.slt Ooinniissloncr 
objeeted to Us being made. Pinallv, the Govcmnirni of 
India stopped our going on with tho work. Since that, in 
April last, Mr, Dane wrote to tho Government of India 
not only objecting to tho construction of new tanks, bnt 
also snggc-sting tlio removal of existing tanks. The Gov- 
ernment of India has ordered, us to tokc observations of 


disebarges of tbo river for a series of years to observe the 
cITcct of rainfall in the catchment. They also asked for 
opinion on Mr. D.inc's proposals and have laid down a rulo 
that no new works or iinprovcmonts to tanks aro to be made 
withonl eonsniting tho Commissioner of Salt Bovenuc. My 
Snperintending Engineer hiu asked mo to bring np this 
case as sliowing the dilUcallics of extending irrigation in 
Kisbengarii and Ajmer. (TPiVnerr thotes statement oj 
discharges^ These discharges wero taken partly by Kishen- 
garh, partly by the Puhlic Works Department, and partly 
by Iho Balt Department, and arc perhaps not altogether 
reliable. One discharge shows that you lo.se }ths uf the 
di»eImrgo in IG mile*, with rainfall np to IJ inclie.s throngh- 
ont c.atchment, Mr, Dane contends tliat with heavy rain 
In Ajmer the rain rc.aehcs S.vml>har Lake. If yon h.avc 
more than 2 feet C inches of water in tho lake, it delays 
the mannfaelnro of ralt. 

7- Q. (Jtfr. WLat is tho general conclnslon 

you have come to P— My concinsion is that if there is rain 
in Ajmer and none bolow, modcrato floods wonid nevor 
reach Sambhar, and if hca\’y floods, only a small portion. 

8. Q. Aro there any other works in Kislieng.irli which 
yon think feasible?— Kishcagarh has taken advantage of 
nearly every .rite nvailtble. There iiro four possible sites, 
three of which aro in the catchment of Sambhar ; one very 
good one at Manpnra. 

9. Q. Is that 0110 of those objected to P — Yes. 

10. Q. As regards this river Khari, is Gaiwar nndoubt- 
cdly the best silo P Ilavo you had a chanco of examining 
itP— No; but it has been examined by numerous Engineer# 
and they have all settled on that ono site. 


Bi.0 Bahadcb Snxsi Nath, Executivo Engineer, Ajmer Provincial Division, 
(Jaipur, S2nd S’oeember 1901,) 


1. Q. (The President.)— You aro Executivo Engineer 
of Ajmer and Merwara? — ^Ycs. 

2. Q. Aro all the works nndor your charge ?— Yes. 

3. Q. Have you had charge long P — I have been in 
charge of this dirisidn four diiTcrciit times for about throe 
years in all. 

4. Q. Are you a Boorkeo man P — Yes. 

6. Q,. Have yonstudicd any projects for irrigation works 

in AjmerP Do yon know anything about tbo proposals 
for utilising rivers like tho BanasP— 1 mention tho Klinri 
scheme in iny statement ; it affeofs tho Istimrar Estates, 

C. Q. Yonr relief works wore chiefly tanks P— Yes. 

7. Q. Wore sluices built in these tanks P— Yes. 


8. Q, In every case P — Yes. 

9. Q. Tlmt wns not done from tho famino fund, I sup- 
pose P — ^Yes ; from famino fund. 

10. Q. Can yon tell mo what proportion of the cnltivahle 
land of Ajmor distriot is irrigated or covered by irriga- 
tion P— Tho total irrigated area in Ajmer and Merwara it 
68,079 aores. 

11. Q. What is tho total onltivable area in these two 
districts P — Tbo total area of tho province is 7.S4,675 acres. 

12. Q. You have not got the cnltivahle aroaP — ^No. 
Tbo revenun part of this report wns done by the Bevenne 
Department, and anything that refers to revenue I know 
nothing obont. 


Pai Baha- 
dur Shyam 
StinderLal. 


Mi‘, Man- 
vers-Smith. 


Sao Baha- 
dur Sham 
Path. 

I 
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18. Q. Arc you l:6Pi)inK up n proKminiii'! uf fnmiim 
works P—Yc3. 

IJ. Q. ITow mnny people «1o you proviilc for p—'J'he 
progriimnio wliloli 1ms been |;«l o«l provides for 80, ‘I t*} 
people for the two cllslrlelH, 

13. Q. I'V liniv ninny monllm P—Tbrec. 

10. Q - You Inlk nboiit Isl, ‘Jml, :ir»l,Mnl -Uli els«s (miI.'s. 
Wl.nl do you inenn P — I'er nrerpimenl piir(’f k * llio t.mks 
linvo been divided into four clusees 

Class I , — Tlioeo in wbieb Ibe irrig.iled nteii pnys oiiber 
n crop rnto, varying ns tbo cro|i Hlmivii or n ujn'clnl roidr.»tt 
rnto settled by ngrueinent in lion of tin* siine. 

Class JL — Those in wbieb n slnndntd nrc.v nnd n sImi* 
dnrd revenue bnvo been fixed, nnd under wbieb tlie lend 
pnjs n rnlu wbieb, witbin donned lIuiUs, vnries in proportion 
to (bo nrcA on wbieb rrops nre irrlgulcd or bii>ugbt to 
inntutily, nnd (wben tbo fujiply fur tin* opting rrup ruiii 
obori) ns tbo nnniber of wntcriugs given to t lie li>*ld. 

Class 7//.— Those paying on nsienum'iit fixed fur n j erio I 
of years nnd wbieb nre nmintnined by (tovernnient. 

Class IV,— Those paying nn nssessiuonl tlxed for n nnm* 
ber of years nnd wbieb are re(>.'iircd by the villngori*. 

17. Q. Have yon nny new tnnks proinwel for Ajinerp— 
No. You will see from the innp Ibnt tlie whole mtrlimeot 
of both districts (Ajmer nnd Mcrnnm} Ims been utilised. 

18. Q. Yon cannot find nny new siler for tanla cither 
in Ajmer or Merwnrn?*— No. 


IP. Q. tVlml tanks have you go*, in the famine j.r.,-. 
pmiiiini'P—Jtiipruving nud s'.rfngll ening the dams of 
existing tank*. 

2'». Q. n"o von ever employ faiiiine Wiour on Bnythieg 
rxeopl or, eulbwi.rk^' Hoiiittiuits on dry r;.*.»Ar,iy 

walls iind «!«o on rouorrtr. 

1!I, Q. l»o they luak ' n fftnerute wsll ibro'igbot;}, or do 
they rinpl-y o'.b‘'r lil-mirp—H-iMy by fa'nine libonr. 

t”.t. (l. You raj in this s'.aieinrr.t tl.a*. ft e.tta'iii ouaritily 
of v-atef is left in n fnnfc. Ir tint Wms or abore tf,.' sluf'." 
hvflp— ItMoie ii, 

t!3. Q, Veil diin'i empty t! 0 tiVfi'vs evny’tt'.t f—Tn 
years x.iiiie riftter retrains j bn* In otl n* jj fj-c Jt n., water, 
itbirb is very f*ai.ly here, 

21. Q. I snpje'ie jt.nr tank* don’t fdl in a la-1 year J — 
No. In n year of ordinary ralufal! Ib'-y fd! witb s-t!-** 
rxecplinns. 

25. fj. Have any of your tanks gi,* water r.nrj ?— Hardly 
any. Tber*’ ii a lillbr in a few taukl. There is siif/i- 
wnter in the tanks in Mi rwata tmir ; bat generally at l!i!< 
litnn they are all eiiipiy, 

2*5, Q, (Mr. 2Lf'ts.>n,)—]jovt nr.y tanks U'-vi trade 
during ll.e Iss* ten years in Ajmer?— Ve*. 

27. Q, llnw ii;ar:y rnw lank* baV' I 'en ma.I.'?~'da in 
both d'stritfl*. ri:-, h In AjinT and 20 in Merwara. 

28. <2, Dfijnti keep lip ft return of tk.,- ii eotnr derlr" ! ?— 
Tl.e lievenue Department keep tbvS. 


.Mr.. K. 0. MivvsoJf, Kxe.-ittir.v Kngine.-r. 
(Uojlol, SOth iYorerufer 190!,) 
(Iteplia to printrtl qarttion.) 


General, 


Tar.U. 


Tbo following notes refer to Ivntbinwnr, moro parli* 
onlarly to tbo centrnl portion of tbo district. I agreed in 
Ivntbinwnr for 3} yenrs ns Agency Kngiiieer niul Imd ntnide 
opportunities of bocoining nequnintfd vvitb tbe district, 
especially during tbo Into fninine. Tlio rninfnll varies 
considornbly, being nboul 80 inobes nenr tbo (litnnr Hills 
nnd about 23 inobes in tbo nortlwrast: bnt> excepting tbo 
small area with bigb bills, tbo averngo rainfall over the 
wbolo district is from 22 to 27 inobes per nnnnm. In tbc 
famine year tbo rainfall w.vs only nbont G inches, wiiilc 
in tbo following yenr it wns nearly <10 inches. Tlin chief 
obstnolcs to tiio extonsion of irrigation nro tbo lark of 
capital for initial expendiluro nnd tbc frnr of onlinnecd 
rovenuo assessment: tbo latter being dne to tbo fort that 
indgiition from tanks lias only* boon recently introduced, 
will probably soon vnnisb, but lbs lark of capital will 
remain a permanent obstacle. Tbo soil is ns n rule good, 
nnd, over largo tracts, oxcolicni. Thoro is n tcm|K)mry 
dearth of cattle dne to tbo great moitality during tbc Into 
famine, bnt a few years will remedy tbis. Daring tbo 
short tiino in-igation has been introdneod into Katliiawnr 
tbere has been no sign^ of injury to tbo romnining cnltirn- 
tion : tbc area so far irrigated is so small Hint (his ques* 
tion would not arise for many years even if tbc irrigated 
area was iDcrea$od ton-fold. Tbero nro no canals with 
coiitinuons flow, nor nre ilicro any parts of the district 
wbero such canals could bo constructed. The only - inter- 
mittent flow oannls nro small irrigation olmnncis deriving 
their supply fiom streams toinporarily bunded by voiy 
small enrtben dams. Thoso dams nro washed away every 
rains nnd rc-randoycar by year. Such cbnnnols nro rnro 
nnd can onlv bo construcied in n few favournblo sltnntiona, 
because in Katbiawor, owing to tbo soft and frinblo nature 
of tbo upper layers of tbo muram immodinfely iindorlyi: 
the soil, tlio beds of tbo streams nro generally froiiK><^ to 
15 feet^bolow tho snrfuoo by tlio timotbo nnllaii bn^^inined 
sufficient length to have” n discbnrgo siiitai^ for irriga- 
tion. Tlieso small intorraittent olmn?-^* .aw entirely* 
managed by tbe raynts; ns n rule, supply is maintained 
long enough in the colStr-^r^otlicr' to permit of wheat or 
barley crops boing^^own. Such irrigation may bo taken to 
inorsMo tbo return due to tho produce of tbo land by 
about ono^biimf in a year of either ample or arorago rainfall, 
"’'id" ’"'•1 Ro ‘0 '‘’"Me eftor tbo 

wouiA?b» “ y®"' drought thcro 

wouW.he wafer BO near the source as those works oW now 

^ *w A*ed ehargo per acre irrigated, ns 

woiks being in Native States tho recovery is by shnro 


Tbo tanks in Kalbl.vwiit nfe ait foitn^d by Inn-is tl 
laas.vnr.v or e-irtbn-i.rlc thrown n-vriwv rivrr*. nnd tl.-r a-,, 
snpt'licil with water by the tun-nlT from tke ratrbrernt area 
during ibo iiion'oon. Tbo water i* di«lrilnt<>l to tbe lard 
by canal*, from wKieb siimll rl..anne!* are taken oil at 
iii(erv.als ; tbe»ccliann'*l* again tranrhing a* requlfird by tbe 
nature of Ibo ground. Iriigalion lia« only^Oica started 
in IvnUii.awar, nnd the Innkt are dcdgr.ed to in unto cub!- 
wcailwr crop in years of nveiage ralnf.vll, or to pridcct the 
Coin criipv ill ye.vr* of scanty rainfall. In aveiage jrar* nn 
water would be required during tke n:oti«)Cu, and the l.of. 
weather and p'riiunwl m>p* will be so small a* tn be a 
negligible quantity. Tue irrigation infreaw* tbe v.vlce of 
the produce of the land by the substituiion of taore for 
lew Tiliinhio crop* in years of ample rainfall nnd lyr pre- 
serving the rain crop and thereby Jnenm-ing tbe yiidd in 
j ears of sraiity rainfall. Inordinary years tbe irrigation 
IS net supplcraeiited by well*, but in years of dronght wells 
would be iiBid. Daring the late f.wnine, when tlie water in 
tbe L-nlpiiri Tank (tliin tbo only irrig.iti-ii work) was 
nrariy exhausted, all tbo old wells were n«id to siipplcine ..g 
the tank supply. Owing to the .ground being saj-curaled b, 
the two previous years’ irrigation, the welb'.'^crc, doe t 
percolation, in ti imicli better eo ^itiom iriban yicvitiuslv 
The subsoil water level bad TWiW*and Hie wtdl* brld out t 
tbc end of tbc famine. I])//^il)i< case of tbe L'dper! Tnn 
the rate per nore v^i-:rr from D,s. 6 to Its. 11 prr acre fo 
water rale nccordi/Jog to tbo class of soil. The cultivate 
inny grow wb^r^ and ns luanr, crops Mr auntiiii n< be like" 
On nil tbe MtVw tanks coiistrncted during the fnmino th 
rntc.s^ittVTf been fixed nccordiug to the crop grown. \ 
Ipiiri tbo rnto is paid on the irrigable niva _lo whicl 
'^nter is snpplitd ; on nil now works tbo rate iscborge 
only for tbo crop nnd area notunlly cultivated nnd iriigateJ 
The prirafe cxpriidiinro to bring the water on to tbe lam 
is prneticnily nil. sMl tbo cultivator bus to do is to mak 
the siuiili distributing channels, nnd this is part of bis otdi 
nary field labour. Tho annual average rate per acre fo 
Water nniouiits to about Its. 4-8 to Its. 5-S according t 
the aituntion and soil. In tbc Tlinnns tbis rnto is fixed fo 
enoli crop in cash. In independent States tho wnttr-ratc i 
taken in an enhanced sbnro of crop. But nil round i 
comes to about Its. 6 por acre. 3'bis rnto is nearly nlway.s 
levied on tbo actual area irrigated. Tho irrigablo land in 
Ifntliiawnr is os a rule nearly love), and there is practically 
no expenditure required in preparation for irrigation except 
tho small cost of oonstrnoting tho dorias, Tho main 
oxpenso of tho connl falls to thn landlord ; the small labour 
of making tho dorias on tho raynt. Thcro is practically 
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TCiy mile silt clearance or repairs necessary. For llic 
main canals this falls on the landlord ; irliilc on the small 
tloriat it still form part of the ordinary field Trork of the 
cultivator. In all independent States (he Chiefs innkc sneh 
rcpnlaiions as they deem proper fortho distribution of vralcr 
and realisation of rcrenuo. Irrigation in Kathiawar is in 
its infiincy, ont I have never heard of a case of a cultivator 
appctiling against his assessment in independent States. 
Up to the present famine has been almost unknown in 
Kidhiawar. Government assistance is urffently needed io 
bring into full operation the works partially constructed 
during the late famine, both in the Tirnnas and small 
States. Ko legislation appears necessary ; what is wanted 
is fund* to complete the works already nearly finished so 
as to make them remunerative.- There arc very many sites 
at which rcmnncTiitivc and protective tanks could he con- 
structed ; but the lesser Chiefs and iandiinldcrs arc very 
poor, and without Government aid nothing can be done. 
As regards the silting of tanks, there is no precedent to 
quote except the small tauk at Ibiaderda near Hajkot. 
This tank has hardly silted at all. Judging from the 
water brought down by null.ah.s and streams in flood, Ihcro 
docs not appear to be any fear of escessivs silling. 

Allowing for the dtiTcreneo in level between the led of 
the bunded stream and the outlet, it is proiiahlc that the 
tanks will not silt np to outlet level for at least threo 
generations, even if then. Except in occiitionnl and very 
heavy rains very little debris is rarried down by the rivers ; 
and, so f.sr ss Kathiawar is concerned, the silting np of the 
tanks may be left ont of the question when estimating tlicir 
value elil-.cr ns paying irrigation or protcclivo works. The 
country is admirably adapted for small irrigation tanks, 
as it consists of bare nvram hills with good black soil 
valleys. The maram hills give excellent sites for rcsotvoirs, 
■while the valleys, neatly level, offer exceptional opportuni- 
ties for distributing the ■water. The one item necessary is 
fnnds to carry ont snitablo works. In Kathiawar the staple 
crop irrigated is wheat, while the principal rain crop 
grown without irrigation iejuari and in poor soil bafri. 
The effect of irrigation is to convert tliC juari enltiv.ation 
into wheat crops. The net profit per acre to the raynt, 
after paying revenue assessment or rajbhag and allowing 
for all ont-going expenses, is from Ks. 7 to lls. 10 per 


1. Q. (The Fretident.)—! nndon'.t,and yon were formerly 

rears in this province P— Yes. 

2. Q. You came here specially in connection with famine 
matters ? — Ko; I came herein June; famine declared 
itself by August. 

3. Q. You handed over your place to .Mr. Diivics P— Yes. 

4. Q. ( Jfr. Ibbclson .) — ^AVhero are you stationed now P — 

I am Executive Engineer, Fonna. 

6. Q. You say in your memorandum " the chief obstacle 
to the extension of iriigation is tho lack of capital.” Is 
there a strong wish to have irrigstioii p— I think many of 
tho people would be very ghid to have extended irrigation. 

C. Q. If they can get loans for the purpose from Govem- 
incnt ?— Yes. 

7. Q.— Would they take takaci loans?— Probably, hut 
there is the grc.it obstacle of the intermingling of Stales. 

8. Q. I suppose yon mean that any large scheme would 
require previous agreement with the dilierent Chiefs P — 
Yes. The surplus water of a canal would perhaps go into 
a Stale which would refuse to pay for it. Wc have had to 
keep many of our tanks very small, so ss to confine the 
water to one State, tliough many of tho tanks could have 
been made much larger with advantage. 

9. Q. How do you arrive at tho figures of rainfall given 
in your statement? — I take the mean between the average 
and maximum rainfall for ten years. 

10. Q. Yon might have stored more water than yon did ? 
— Yes, very much more. 

11. Q. Yon were limited by financial considerations? — 
Yes, I tried to get the tanks ns near as possible to the places . 
where the famine works were required. 

12. Q. Are the works that yon made capable of enlarge- 
ment? — I am afraid not more than two of them are cap.ablo 
of enlargement. 

12. Q. Should not tanks bo made so large ns to hold a 
maximnm supply of water P— Each case should, I think, be 
considered on its merits. 

ft" fliG point of view of this Commission, the 
miiin thing is to see what can be done to meet a futnre 


acre, while tho net rctnm on irrigated crops averages about 
Ks. 20 per acre. 

WEtlS. 

The average depth of wells used for irrigation is about 
35 feet. In the north-east of the district at Wadhwan and 
near the Kan of Catch the wells are brackish, especially in 
years of scanty r.-iinfall. In the rest of the district the wells 
arc sweet and there is a considerable amonnt of well irriga- 
tion. Tlic cost of construction varies very much. A good 
well 30 feet deep, the lop 10 feet of which wonld have to 
bo hnilt up with mnsoniy, would cost dhont Rs. 2,000; but 
there are many wells, where the muram is near the snrfaee, 
which have not cost more than Rs. 400 to Rs. 700, incloding 
all apparatus for drawing water. Beneath tho black snil 
tho whole disirict~consists of porntis muram, and the supply 
to tho wells is by percolation. Tims nil irrigation wells 
are situated in the fiat land between two ranges of lising 
ground. A well onco dug practically lasts for over ; the 
only I cp.air necessary is fortho top masonry. The water is 
always raised by mot. Tho area irrigated from each well 
varies from 2 to 10 acres and the land commanded is 
approximately douhio these figures. IVcll-irrigation practi- 
cntly doubles the value of the produce of the land by lead- 
ing to the snbstitution of wheat or barley iorjttavi and 
lajri. In years of drought the water level sinks consider- 
ably, hut the extra labour in raising the water is oompen- 
siilod for by the increased value of tiic grain ifhd also by 
the value of the stalk ns fodder, which ns n rule is not 
taken into acconnt in ordinary yc.v.a. On well-irrigation 
thorc is no special rate. Tho Dnrbar gains equally with 
the raynt owing to the revenno being os n mlo collected in 
kind. Each Slate has its own rotes ns to tho shnro taken 
by tbc Dnrbar from well-irrigation, and tlicso shares vaiy 
with the manner in which tho well was constrnoted, f.c., 
whether the cost was mot by the State, by tho raynt, or by 
eonihinntion. Temporary wells were dng during the recent 
famine, but they were not very successful. They are not 
much protection against drought, ns bv tho time the well 
is snnk it is too late to sow any crop. iFhe supply being 
entirely by percolation, when there is short rainfall the 
snbsoil water-level falls and tho wells arc apt to ran dry 
just when most wanted. 


famincp— Famines are very rare here. For about 70 ye.ars 
wc had no real famine. These ln«t two or three years have 
been b.ad, bnt probably there will not bo anything similar 
for another hnndred yeniv. 

15. Q. IVIint do yon think would bo tho best means of 
making Kathiawar strong to resist famine, should it again 
orour ? — ^Tbo best or at least tho cheapest plan would bo not 
to'nttcmpt to protect tho country, bnt to put by a certain 
sum every year for carrying out works when a famine 
occurs ; in fact. Famine Insnranco Fond. 

16. Q. If there were tanks, wonld the water be fully 
utilized ?— I think it wonld. 

17. Q. IVc have evidence that there is practically no rabt 
cnltivation without irrigation ?— Practically none. 

IS. Q. I suppose there are a great many possible sites for 
tanks? — Yes ; tlu-re are many good sites where tanks couM 
ho made, but intcr-statal arrangements interfere. 

19. Q. If one could get over that diiBcalty, by spending 
a certain sum of money, a veiy largo area might be added to 
the valnnblc cnltivation of tho province P — Yes. 

20. Q. It would probably be done 'withont much loss 
oven if it did not pay good interest F — think it wonld pay 
abont 4 per cent, or 6 per cent, on the cost ; bnt aomo of the 
States aro so poor that they wonld have to borrow the 
money to build ihe tanks. 

21. Q. Supposing all the possible tanks and wells were 
made, how far wonld the country he protected P — Perhaps 
10 per cent. 

22. Q. That is by tanks P — ^Yes. 

23. Q. You wonld have to add another 10 per cent, for 
wells?— Hardly ; wells are apt to fail when most required. 

2d. Q. (ilfr. Muir^JifaeJeenzie ^ — Did the wells ^ve ont 
in the first year of famine, 1899-1900 ?— Yes j and conse- 
quently tho'cnltivntors did not get fnll crops ; they got 
abont a ten-anna crop. 

25. Q. (ilfr. Ibhetson .) — ^Ten annas on the fnll area 
irrigated by the well ? — ^Yes. 

26. Q. (IZe President.)— -Bo you know the Bhadar 
river ? — Yes. 


Mr. E. 0. 
Mateson, 
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27. Q. Are Uioro nny sulliiblp (ilfe.i lor innljinj; tnnV* In 
tho hillsP— Yen. 

28. Q. So Hinf, irlthont tloinft nny harm i/> r«rcl>ftndnr, 
wo ninv proboMy finA n vny for iKnofiliiiff nil lltc rnimlty 
nboro PorolninclnrP~Tlic rcqiilroniontu of tits* Bhlr* bbrbrr 
III) iJiP rirrr coiiM bo mot j Liil yon faiinol jnil imijn In ono 
Cnfcf’« lorrilory' iritliont opjmsilton fniiii tbo ndjnitihift 
Urrilory, 

20. Q, II miKlil bo (lone by ^lrftn(; iHplomoUe fniiiHfo, 
nr if tbu people tboinoolvci nro }|iiproii<otl trilli tbo !miiort'< 
nneo of irrigntion P— Ye*. 

80. Q. linro yon boon lookin/j nflor tbo f.iinino' ritHef 
work* over tbo wliolo proviiiot* of Kfttbinnnr or only In 
Britifli torrifory P~I Jnnl eJmr^o of tl(0 Timm* or irrono* of 
.siiinll Stnto*, nnd nbto lookrtl ni'tor tbo work* in fntir iiiAo* 
pendent Nnliro Slntcs ; llic olbot Stoto*— Jnnnj;nil, Jllmv* 
nnf'or, nnd Jnmnnjptr— mode llirirowti nrriin);t'tn>-iiti. 

81. Q, Previous to Ibc fnniino Ibtre wn* pta'lically no 
tnnk irriKntioii P— Only nt Ilnjkot* 

83. Q. Irrieotion is not ono of (be old tiodition* of 
ivntliinwnr P— rfo. 

33. Q. (Mr. JIfttir-jtfael-rntir.)— Arc tboro nodi«n«ol 
InnksP— In Jnsdnii s^tnto there ore two or Ibnv old (nnk*. 
Tlierc is nnotbor old htiid in Jnnn|*ail. 

84. Q. Wbnt is the tne.nnini; of " Joriit *' P—A omnil 
water channel nbont 2 or 8 foot wide. 

86. Q. (The Pretidtni,)‘^\onv ilnni!i ntr, 1 soppe-k', 
cnrtlion F — Yen. 

80. Q. Was famine Inliour employed on tbo earlbwork P 
—Yes. 

87. Q, lion" did (ho cost comp.ire with onllnnry rnblio 
Works llopnritncnt rotes P— About 80 to 40 p.)r cont. Above 
ordinary’ rotcj, cxclneivo of coit of batting. 

83. Q. (Mr, Ar«fr‘Jlfaeitttsir,)—Th it iii n miicb better 
result tbnn in British territory P— I do not know. 

SO. Q. (The Pre^itfenl,)— Are there any work* staiidinR 
in nn unflnished condition f'-All bnt fonrnre itnUhed ; two 
of these Lave again been taken tip a* famine work (hi* 
year. 

40. Q. You say in yenr memorandum “no IrgMlation i« 
necessary ; what is wanted is funds to complete the work* 
already nearly finished, so ns to make them remunerative F’ 
— Tho works have boon constrneted on the cheapest possible 
linos, bfonoy is wanted to put tbcm into ro.nUy good order 
and oomplcto tho canals. 

41. Q. In making tbeso tanks wero yon guided at nil by 
nny idea of baring a chain of tanks down r.atebnient 
basin P— No. ^Kneh tank Is nn isolated work designed 
simply to provide famine labour at given centres. 

43. Q. Near tboir lioincs P— As near ns possible. 

43. Q. Hnvo any tanks been ootnnliy working? — All 
of them except tho four nnlinishcd ones. 

44. Q. Are they working nowP—Somo of them are 
nearly ompty owing to the scanty rainfall of to 3 inches 
this year. 

45. Q. filfr'. Ibletson^—l understand that yon are 
fairly well noqniuntod with praotioally the - whole of Knthi* 
awarP — Yes. 

46. Q. Are yon (veil aegnainlcd with Central Kathiawar P 
— Yea. 

47. Q. Yon say that probably tho best way of dealing 
with famine is to orcato a sort of iosnranco fund ?— Yes. 

48. Q, Supposing yon arc nskod, pinoing that point aside, 
what are the most effcotivo means of protooting the coun- 
try against famine ; wbat would yon recommend F— Tanks 
on the hills and 'weirs across tho riven. 

49. Q, The constrnction of weirs, 1 nndorstand, would 
bo impossible witbout some co-operation between tbo States P 
— 1 tbink so. 

BO, Q, This co-operation is possible, then P— Yes. 

61. Q. By this moans yon wonid protect much more than 
10 per cent, of the province P — Yes, cno-fifth of tho province, 
excluding nncnltivable land. 

' 62. Q. 'fhe other fonr-fifths yon cannot protect P— No ; 
mnch of the land Is very bad, 

53. Q, Why cannot you improvo itP — On noconnt of tho, 
natural features of the land ; there are no possible moans 
of improving it. 

64. Q. Are wells possible P — do ngt think water would 
be found, There are no gathering ^'rounds for wells. 


66, Von ray a great mav,^ v. wuvvt pay 

6 parcetit. lnlw>t to Ofivernriir-ntf—yr*. 

fill, yon tbink H wonM lo rbrapr fo lifosi 

niOnoy like that than (o^sjitnd iJ on famine r-lkf wblrli 
bring* ill no ret'irn ?•— Ye*, 1 tbink an, biraurff when ytm 
have famine w^lk* yon bw* In locor r*ira hr 

lii«|.Ifrtl», e.V. 

67. Q. VS'Mibl it not be ulijl cb«ji*r to make year tanki 
not by f.)iiiiRe lab mr-iint ly ortlirvry labour and grl yoor 
6 pof roiit. and rare a etirre)],', tiding Brao'inl I,y the profec- 
lieo nfrorde>l P—I tbink to. 

69. Q. Yoi: think at any rate It would net roi*. {be .9Ute 
raticb moieP~No. 

69. Q. ft woijM t.e w.^tlh rbllo fiaritig tbre* workt a* a 
pnilrctiijn agaiert famine f — YV*. Tlivy intrres’e tbi* voice 
and ihe miltnrn ef trap* all toned. 

6(1. Q, All the work* in (be xtatnci'tit are nearly fiidibed 
and aie rutirueted to pay a rruvji'.abfi? jp.’rci'ntagw and 
^om,.rxce^iinglv bigb j.errtnfag'^f Tint Jtok* n« if they 
are In full notkltig order, llojoa think that lb'* average 
of S jter trni, woohJ he r xrefjfij ?— *1 {hick no! all roaod. 

61, fj. When ton r«!lmite 6 per emU nbai figerr* do 
yon inrliidcF— simply vaV-t revtanc. 

63. Q. Yon do net iaeJmi- auyiblng hr enhane^mfr.i of 
tlip ordinary l»nl rrvf-.cep— No; t*n the ash'r band, wr d» 
not take into account kt* ly l-roi* **ramp^S or up by 
ransi*. 

6.3. Q. Surrly »« ft>er««fd yfrJd fn'm the arra irrigabui 
wonid l>it inneh tcore th«i eempawtion for that P—Ve»- 

6*. Q, Woaid yeti »ay 6j per teat, melo*ire of all 
fontve* ef additional in.v)K»f— I'rv, that i* a rafe ettircale- 

63. Q. Do you incltidv knrSt to well* by tailing lb? 
spring level ?— No. 

60. (?. Taking }bat into arcoaol yen gel a tosKdetabJe 
eniutnrrment f — Yt*. 

67. Q. The profit* yoa *bow an' net, after drdnrtlng the 
cost of inaintensnfer— Ye*, tfcey eeetn bigb, tie tti‘Os' 
befog tb.it (be field* are eJme to the bink*. Ja tie Dcccjo 
the water Iim to K’ rartied a long w,ay to the fieldi. 

CS. Q, Yon »ay " pfiTinn* to the famine the.*e were 
practieally no tanhr." That rr.MM that tbere bad keen no 
sntrry. Would It net W a gowl thing to make a »f rcitl 
survey to rnsiilc the Engineer to mv where a tank W w«. 
albleand would bo snrcevvfnl and where it U impoMible.— I 
think that wonid l.o a very gcod plan ; bnt fir»t of all it 
woiiM be ncc.v.sary to make some politiml arrangement wilb 
the Sl.iles, I do not tbink anything can bo doeo witbout 
that. 

6P. Q. Suppeoo tbii can le arranged ?— Then it would lo 
worth while lunklng a survey. 

70. Q. I suppose the Stale* have lost cnormonsly during 
the famine, taking the cxjieaac* of relief work and Jess of 
revenue P— Yes. 

71. Q. Do yon think that lw« would induce the State* to 
agree to any measure which might protect them in fnturo r 
— it is,l think, doubtful. 

72. Q. At nny rate yon tbink they would take loans and 
start works if the money were lent to them at reasonable 
interest P— I think they would. 

78. <2. I7o yon think they are keen nbont irrigation at 
presontP— I do not think (hoy are. 

74. Q. Y’ou say that about 10 percent, of the cultivable 
land can be piolcetcd by wells so far ns protection is poi- 
sibloP— To*. 

75. Q. Can yon not extend tho wells and protect a ranch 
larger area ? — I think not. 

76. -Q. What is tho obstnoloP— There ha largo i^'of 
crop lands in tbo bills and uplands wbicb cannot bo pro* 

tectod. 

77. Q, Y'on say that this year you hada very short 

rainfall nnd most of yonr ianks wore empty? cs. 

78. Q. And still yon haven substantial amount of irriga- 
tion P— At Jnsdnn they had 3,000 acres this year. 

70. Q. In years of scanty lainlall, 1 suppose, tho tanks 
will not fill P— Y’on must bnvo ten or twelve inches of ram to 
fill tho (nnim. 

80. Q. (flfr-. ilf«ii-ilfflei-c»5iV.)-What is your average 

ninfall P — About 23 to 27 inches. 

81. Q. Do I understand yon to say that W to 12 inches 
of rainfall would snffico to fill every tank P Tc*. 
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S2. Q, ( Mr. 266e/io».)— Willi tliat rainfall yon would 
have full tanks?— yes ; lost j-car we had atout 11 inohes in 
one day and the tanks wcie tilled up at once. 

83. Q. They were filled by a continuous rainfall of 10 to . 
12 iiiobcsP — Yes. 

. 8-1. Q. In your judgment, if yon pot less 10 or 12 inches 
of rainfall, there would be a very considerable clianco of 
failure of crops P — think so. 

85. Q* You clia^ a waler-rate of 6 to 11 rupees _por 
acre on the Lalpuri tank ; do they use all the water P— Yes. 

86. Q. They have pot a sutTicient area under cultiratiun P 
— Yes ; and the situation is favourable, as there is a pood 
nwrket within 2 miles. 

87. Qi You refer to small irrigation channels dcrivinp 
their supply from streams." - Arc these common ? — Xo. 

88. Q. You think their .number could bo increased P — I 
hink it could, very largely. 

89. Q.[The JPres{dcnt.)-~la what proportion?— I cannot 
say. 

ftCt. Q. ce.u.ld. ha dnna la Oink 

way ? — Yes. 

91. Ilo yon think the people would construct tlio 
works themselves F — 1 think they would. 

92. Q. (.3fr. JiJe/ion.)— Yon siiy that “ the average rate 
for water amounts to about Es. 4*8 to Rs. 6*8 por_ acre 
according to the situation and soil." Is there any remission 
in a fauiino year ?— Yes ; we make allowances. 

93. Q. Supposing it were found^ possible to increase the 
supply of water largely, do yon think it would be wise to 

- reduce these ‘rates so as to encourage the use of water? — As 
a matter of commercial enterprise, it would not ; but from a 
protective point of view it would. 

94. Q. IVhynotnsa eommorcml rnatler P— There would 
bo estra establishment charges as yon increase Jho area ; Iho 
dams cost little to maintain ; hut ns the irrigated area 
incFcasCs, the establishment ebarges also increase. 

95. Q,. Pulling the commcroial aspect aside, do yon tbink 
that by reducing the rales yon would cncomaao the uso of 
water?— Yts j tbo people would take the water iorjuari and 
bajri. 

96. (J. They would water lajri and Juari during the 
rains?— Y'es, if the rainfall was short. 

97. Q. That is when you Invo got water to spare P— Yes. 
93. Q- It would not affect your supply for rali ? — 

Practically net. 

99. Q. Are wells easily ciliaustcd ?— TVs, in ycjtrs of 
scanty rainfall. 

100. Q. (A/r. Muir-Mdekenzie .) — They won't work tlio 
irrigation wells in ordinary years P— Only to a small extent. 

101. Q. (ilfr. /iJe/son.)— Tlioy could pet more from 
their wells and irrigato n larger area in ordinary years P — 
Yes. 

102. Q. Docs not tho level of tlio water in wells go down 
very much in famine years?— Y'es, in some wells it wout 
down 10 or 12 feet. 

103. Q. Do yon contemplate the construction of tanks 
holding a two years’ supply ?— No. Wb would lose too much 
by evaporation. 

104. Q. Ton do not advocate them ?— No. 

105. Q. Yon could make such tanks in some places ? — 
Yes. 

106. Q. Having got your large tanks holding sufficient 
storage for two years, would yon refuse to give water in one 
year in order to hold it for- next year P — ^If yon mean on 
the chance of short rainfall next year, I think I would 
rather take the chance and uso up nil tho water. 

107. Q, A few big tanks are of very much greater value 
' as irrigation works than a number of* small tanks bolding 

tho samfi amount otwatw?— Yes. 

103. Q. I see it stated ‘‘ 16,000 wells made by the State 
in Junagnd lor Es. 200 each pay 60 per cent," If wells 
can be made to pay profits like that, why is not tho number 
very largely increased?— I doubt tho figures. 

109. Q. There is a good deal of uncertainty about sinking 
wells in Kathiawar P— Yes. 

110. Q. Can yon, ns an Engineer, say with any certainty 
what would be the result of boring for wells? — ^Not with 
absolute certainty, but you can form a reliable estimate. 

111. Q. Do you think that boring would not ' bo worth 
' doing?— I do not think it wonld. 


112. Q. "Why not? — lYo tried boring, but for want of 
skilled labour wo did not succeed. 

113. Q. {Mr. Mnir-Maehenzie .) — Wo have had all sorts 
of cTidcnco ns to what a well costs. Some nro said to cost 
very little P — Those are JcacheJta wells ; they last a year or 
two and then tnmblo in. 

114. Q* Ibbetson .) — They may hast 40 years if you 

protect them P — ^Yes, if protected and steined ; an ordinary 
well would cost Rs. 400 ; n largo and deep well Es. 2,000. 

115. Q. {The PresWenf.)— Mr. Gopal Das, in his memo- 
randnm, says that n well 42 to 52 feet deep costs Rs. 2t0 to 
Rs. 400P — I doubt the figures; I do not think you can 
bnild a well 52 feet deep for Rs. 400. Y'on would have to 
|iay Rs. 1,500 for such n wcll.^ 1 have built several wells 
and speak from prnctio.aI experience. 

116. Q. What wonld be the diameter of such a well?— 
Thirty feet. 

117. Q,. (Ifr. Mmr-Maehcnzie ) — Is it your experience 
of some tanks in British territory that people would sooner 
wait to tho very Inst moment for rain rather than take tho 
tvenhlauf makinic disJLc'ihntini!' 

light rate which falls on them? — Ics. They shonld bo made 
to pay a very light rate on oil tho lands commanded, so that 
they pay whether they take water or not. 

118. Q. If, on the other hand, you pnt a water*rato on tho 
tank and first start by demanding a very low rate, do you 
think tliat would bo a good policy P — I think thcra might be 
ditUeuUy in raising the rates afterwards. I think that in 
British territory they raise tho rates every five years; it 
would be very difficult to do so here. 

119. Q. Why? A man is charged low rates and finds he 
gets valuable crops, and profit of, say, Rs. 20 on acre. If 
you pnt on a rupee more to the rate, it would be still worth 
nis while frS take tho profit of Rs. 19?— My experience is 
that he will say : " for five years I paid so much ; why should 
I now pay more ? " 

120. Q. Wonld there bo no chance of digging small tanks 
in Bhavnng.ir where there is black soil ?— In Bfaarnagnr yon 
could. They have also got a fow village tanks up in tho 
north'Cnst of ICnthiawnr. 

121. Q. Do yon consider that tho digging of tanks or 
bunding up would bo likely^ to result in improvemeut by 
washing the soil?— 1 think it would. I proposed this for 
Runn. 

122. Q. Do yon know anything about water-logged nrc.as ? 
—Nothing. 

123. Q. Yon h.avo no cxpcrioncc of draining P— No. 

124. Q. A gnat number of wells were dug in tho 
famine? — ^Ycs. 

125. Q. Is there any chance of these wells being main- 
tained ?— Only in the western parts where water is very 
near tho surface. 

126. Q,. They would ho unused in ordinary years ? — Yes ; 
they will let them go out of repair oven though they have 
monoy to repair them. 

127. Q. Would it ho advisable for the State to advance 
them monoy to do that P— Yes. 

128. Q. Docs the State take Rs. 6-8 an acre on wells ? — 
1 think they only take an increased slrnre of the produce ; 
one-fourth instead of one-sixth ; that is about the average 
share. 

129. Q. Docs tho share of produce vary much in different 
States P — Not very much. 

130. Q. Have you'over he.'ird of a system by which tho 
State takes so much per instead of a fixed assessment ? 
— ^No. 

13L Q. I understand this is dono in Bhavnagar P— I d** 
not know that. I havo never heard of it. 

132. Q. (A/r. Hajaratna Mvdaliar .) — ^You say famine 
is almost unknown in this district P — Yes. 

133. Q. There is practically no Irrigation of recent date ? 
— None, until three years ago. 

134. Q. The rayat is able to obtain a fairly good ouitorn 
from dry crops in normal years p— Y'es. 

135. Q. Do they consider that it is better to raise diy 
crops than wet crops which certainly takes a larger expendi- 
ture P— I tliink it is only very recently that they have learnt 
the benefits^ of irrigation. Here, near Rajkot, they have 
good irrigation ; ove^ field under command is irrigated and 
there is great competition to get water. 

136. Q. {Mr. Jbbelson .) — You are talking of irrigation 
from tanks entirely P — Yes. 


Mr. !E. .0. 
Mdieton. 
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137. Q. Tousajsr " the area irricatod by wolls depends oh 
the size of the wells ; " are there different sizes f What is 
the diameter of an ordinary well P— From, 20 feet np to 60 
feet. 

138, Q. (Mr. ^jaratna Mudaliar.) — They irrigate 
only about fire or six acres P — No ; about eight acres as a rule. 


139. Q. In a well 60 feet in diameter you can iisve about 
a dozen mo(s or so P— You ought to hove; the pec^le gone* 
rally use four mo(s in a large well. 

IdO. Q. How deep is a well sunk P— About 30 to .36 feet 
on an arerage, You can sink a little haehcha well -of SO 
feet for Rs. COO. 


Proceedings (f the Government of Mysore, Pevemte, dated 2dth January 1902. 


Bead again— 

Goveniment Proceedings No. 4116"7-i{.-1414, dated 6th 
November 1896, directing a re-classifioation oE rice and gar* 
den lands in Davangere and six other taluks of the Ohital* 
drug distriet with special reference to the value assiguablo 
to the water-supply now enjoyed by the lands. 

Read— 

Memorpdnm by the Superintendent, Revenue Survey, 
received in August 1001 on the subject of irentraont at 
revision of assessment of gardens irrigated by moans of 
wells. ■ 

No. B.-3138-46-R. F..8-1900, dated Bangalore, 

24th January 1002. 

Obdbb tbebbob. — After mature eonsideration, the 
Government of Mysore are pleased to direct that the revi- 
sion of assessment on well-irrigated Innds be carried out at 
the re-survey according to the following principles : — 

(I) Well-irrigated land brought under irrigation ' since 
the last settlement to be assessed at simple dry crop rates, 
if the wells belong' to class I ; and within the highest diy 
rates, if the wells fall under classes II and III. 

(II) Well-irrigated -land recorded as such at the last 
settlement should be assessedat dry rates, if the well supply 
has failed. 

(III) Well-gardens, recorded as such at the last settle- 
ment, shall be assessed within the highest di-y crop rate, if 
they solely depend on wells which received no aid directly or 
indirectly from Government works and fall under class I. 

(IV) Well-gardens, recorded as such at the last settlement 
if they are iingated from wells falling underclass II or III, 
will be assessed on their merits. 


(V) Well-gardens enjoying both well and tank supply 
(class IV) should bo assessed on the superior supply, i.e., 
the tank. 

(VI) The existing rates on lands rofened to in rules II, 
III find IV above are not to bo raised at the revision. 

The following is a rough description of the classes of 
wells referred to above: — 

I. Wells purely self-dependent situated neither below nor , 
above any Govornmbnt tank, nor below any Government 
channel, subdivided os follows : — 

(a) PaJeha wells, crops grown various. 

(&) Cheap, often merely tcmporoiy wells used for what 
Is known as “Rhusliki Bagait,’* almost alwcirs 
coooanut cultivation, wotcr only necessary whilst, 
trees are young. 

II. Wells stink all along the lanks of streams nnd,ior the 
most part outside the boundaries of the occupancies they 
irrigate. These wells arc not very costly. 

in. Wells sunk within a tank series,' either above or 
below a Government tank or below Government channel. 
These wells are directly or indirectly dependent on 
Government works; when they are in the “ Atehkat'-’ of 
a tank, the holdeiu prefer the pereohition to supply by 
gravitation from the tank or other work. They like hav- 
ing complete control over the water they use. In all these 
wells, the existence and maintenance of Government tanks 
is of vital importance as keeping up the level of the water 
in the well's. 

IV. Wells under a tank or other work ond only sup 
mentoiy to tho.tnnk or obnnnol supply. 

bcial 


CoLOHBii J. P. Gbabt, Superintendent, Mysore Revenue Survey. 
(Sangalm’o, ISfh January 1902.) 


ConBning my remarks and replies strictly to points with 
which I am conversant from personal observation, or regard- 
ing which the operations of my department have naturally 
put' me in possession of some information, I submit the 
following : — 

Q/uery 1. — I know the whole province pretty intimafely, 
having personally settled seven-eighths of the taluks, and 
have also been present at the 'earlier settlements in 1883, 
although at that time^_ only in . charge of measuring and 
classing operations, which however enabled' me to see the 
country very minntely. ' 

8. (2) and (3) of this question are embraced by (1). If 
population be sparse, it would be unreasonable to expect 
(excepting in purely grazing tracts) many cattle, and 
eonscqueiitly much manure ; for, excepting leaf manure 
from the Honge tree (pongamia glabra) used, wherever 
available, chiefly in the eastern dismot of Nolar, no other 
manure is made use of. The most sparsely-populated 
portions of the province are the taluks of Challakere in the 
Chitaldrug district and the taluk of Pavagada in the 
Tumknr _ district. The taluk of Hirijur in the Chitaldrug 
district is also very poorly populated. Viewed as a district, - 
Chitaldrug is the most sparsely populated tract in the 
province ; but the population is unequally distributed, 
decreasing from west to cast. . The holdings in the eastern 
parts run very large and the dry crop lands are but seldom 
manured. The large stretches of black cotton soil are 
annually cultivated, but the red and sandy stretches', being 
never mnnnrq(Witt,'avj«. Under crop only once_in two or 
even ^silie other fou^ftSST^.PJi^c'of the diafk«UP: ‘ 


tains land is enjoys a bettor rain fhl], andT 


bid 



of Ihmgs M l have described c6-,ngj,;tntes an obstacle to the 
eslcnsion of irrigation. Irrigation "pjg prized in the 
eastern and bad parts than in the wtr‘.^lej;n jmJ belter parts, 


becanse in the former the people have nothin! 
to depend upon, their dry - crop onltiyation 
qnito insufficient for their existence, while in the ' 
and. bettor part dry crops are remunerative. Pfluring 
safely sny that the sparsity of population is no obs# j^gg (,j 
the extension of irrigation, for the people, never ml ■ 
the dry lands, have enough mjyn.i'o for the irrigate^.-u-.-^, 
wbioh we uoi' ovatisMS'to the extent the people ate quite, 
prepared to undertake. There are, fortunately^ many 
natural springs called talpargis in the eastern taluks, which 
ore made use of by long channels led. from their soniue, 
and every stream and likely- low-lying spot is eagerly 
competed for. The eastern rayats are far more skilful 
cultivators of wet land than the western rayats who,' 
having dry crops to fall back on, are oallons about irrige*. 
tion nnd.unskilful in regard to the little they have. 

(4) The snilability or otherwise of the soil to irrigation 
is a question of enormous importance. The question turns 
entiiely upon black cotton soil, for wo know that other soils 
may be pronounced suitable, but regarding the suitability 
of black soil opinions are divided. There are considerable 
stretches of black soil in the Davangere, Chitaldrug, and 
Hiriyur taluks. If black soil is unsuitable to irrigation, 
important works of irrigation contemplated or in hand will 
be defeated in their main object and will certainly not be 
remunerative; the Marikanave prqioct, for instate. 

I will briefly give my opinion for what it is worth. Wq 
know that the rayats who occupy black soil, rightly or - 
wrongly, have some prejudice against using irrigation... 
They hove hardly even made the experiment; the real truth.- 
■^aTrriW-li.the dry cultivation of black soil ' is very saw 
and a hnmner'vcaP^kes up for several years of bad yield.-' 

wi. 

quite unaccustomed to irrigationT^^^^ei-i-J.fio 
and more eastern rayats be imported to Hiriyur, I have m 
■ doubt they .could make something of the opportunities 
offered. My own opiniou is that black-cotton soil does 
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Bf.l ft3inU tfpjlsr utiKMir-n, nnd tL^t tlit> tntuisol 
irripUpn |>rt»YMc\!,w<i<fr wnnld w!jnp 

tbi' wj » l>y ** <v5pii<t<' watfrinc*. 1 ‘pcal: I fWot Irripatipn 
far ^rr ctoj*. H coMcti ipU I'C 

into trW. *ii> i.n<iwn wy*. Jimi, 1 K-ijevo tS.nt it vriiJ tftko 
»f wrat y«ir« Sffpto p\x<! cfi-p' ftn-oltainrd. nnl tl p't nnlp 
i>ti"-t!»o*fani! ami r.tkrr Mrl?i 1;** praiimliy Is-pn Intfiniixcd 
»nil tb? wKi !" I.a* Iyco'kp fria'. !r. 

(r>) t?ii«riA'ntT of »\!ppV of vat<>r ita fartor in iioj-rr- 
cistion prsrynlioTO, In nlf, ficrptinp tio 
pit!* of tJio {UitIi p-- vfl!'‘ro tftnkn n«r of lilt!'* ronat nnl 
moir cc.Tiitrs:r!r4, tbi ro »« olwsy > rr.otp of !o«' ntffrtainty 
»« to* irbrtViff n tahV «iU fs'l. Sp-akinp in ^cOfral Srrntt, 
tU' nno'Ttaif.ty iii tt-o ptato't nlon* tl o raiafa’l i* I'-S't. 
A l>s-! iftinfall 5« <‘f c.'Ut*p an oJotafli' to f»t«a*‘r>n of 
Lripal^’n s btl, on tlso ntiT l-.af.d, a oonntrr pf»o ninp a 
V a t rainfBU i» jv.tt wlifir 5nis»t*»n 5«n o»t ’r.«-?-*»«y atiS 
ijo»! A;'proflal»sL Ti o tanl* in tf.i' f;i»t-Ta {nti» of liio 
pr.-.tihm tret*, to ilip r.f.rtl.'f’*! n' :i*-vin fo» tl-fit fiJIioi.*; 
tJi>"f-*lnt}.of.'ntr’l srd t^tts t-> tio foatifAv**. 

tr.oftf’c.n : f<'r.«j‘3i5fr.'.iv, iotbc {.-.Tn-ff rayal* r.ait 

fiT ttl at Atecall.'i •* **<rl«fpcfjp» ; in ti.r Jatlrr, ibo 
wyaldtaip, >nd<o3 pr- oraoT rr.* fi rcM to taif, ** Kariik ** 
or* »a»Sy vet orv>;'. Serb ro! dJii'-r* no doySt irvi 'r.- opr.-f. 
taictr and ri»k, lat it e r.<'l »o-r;T»<-f l«i’ Mid 

tJiit ry »i\' rtt oVtlscV to tL’f cttfti’on of iftipstii p. 

(t^ leek of oapitai tliftr rod- nit it: bat, «.« 1 1 Jtp 
Airvaly (•'•ifrt’O.t. will op na*4t of r>rat» ctyitip 

Lrwafd.f'p^-Ul'y tntlf e’jvrn $*«» rf tS> pttrinr-!-, 
if iJ.p la*i a*J tbf tnfsM «-f initiation are ofTotf! ll. fin. 
TtO’f oainm ratat* aro l1-r r-on ob.-i ti.fyll l»" rtiM“.r»pfd 
It ptant f f 5o'i::» an i »nn!afl!»* jvnftal'y, Ti-fy Arr il.f 
RtRt t! dsnrioti tf *;i on? ratat* and Ti.a’d ffpsy «l.al 
irai Itnt ti fpj. 

^7) I do nei Iv'.jftf iJ at tbf ffir of ontaev! 

AtifKiroat »n!ort i.nto tbf ral'ulatlent cf rayal« in t.iHcp up 
Uni, itTipaVlf ei o‘V.rT*<*«*- 

(o) 1 Uiifrt tie ttaefo ta Mjaffe to If a* tesr.d »r.3 
•tcatT A< Any in It dia. 

(S) I In* » of no fts'fn wl.y irr'Pati-n il entd rf,', 
wlitn »on and «ai,r m«* Avai.al.V. li.ffo t» of ris»<r tJ,'' 
ll-aok oijt’n Aril tinofn.vn!y, at d tl tro 5* aim t? ft >trfr.o 
TclRfiatiff <n tbf } t!t c f tsya't, cOA-faitiisf 3 to Irfipa?!-,*,, 
looewtnrf.cT A r.rtT riiclf'cf fa'titstion. Tl.ff.- joiatt, 
tjpmaViy ibf f-nt. dr.r.ot I f dt>rfp»rdr3. 

•4. IVliat Ato krona A**' t»anl I/tt "or {sift!# t salt, »}<*n 
Tojaired »r n artrurtol, st<! T(vv.ntai!.f3 by pTirato joJiri- 
dnala, p*y onlt tbrfcffjtsl » r? tlo fsli toI Att'»»fr.rnf, 
Tot* o.'nopmion i» ^<rfr.aii»t.l ; c.rli sbf fctl it 

l:aW to tciit'ott Ttbcn a finb ♦'5tlftrf.nl i» ina’r. Am 
o.'rnpar.t, ntder tbo i .my »fttlt'i.>r.i, oia ror.»t«i:ct n 
tAt-.k in bi* c»a land to ittij-ato bmdt in b!* bcddirp. And 
tbno Ttili 3<e no f nl anrrtt.rtii cf tbo icrfftci* 0 't*a>:r.<ai. 

I oetssidcir tbf abtvo confc-icicn* rnCld-ntly llbcfal. 

C. TIj'' of inlpatiin doft n't injyrc otl.f r onlti- 

TAtjon ; on tl.e contraty, U faT;<iir* it, iisinnittrli at n-OM* 
capital j* f.rodisfrd. Dry mltiraticn way ft»fd in tbo «»y 
of irripation t f t ibf r Iar.d«. bttt notrr c»Ji itrip.ation aUn^ 
in tlf «Ay of dry ctiltiratic n. 

7. I AM not olear a* to wl;»t l« tnoafl by a caral of 
oonUneont f:o«. In tin* oa«r of tircr tbAnneU led from 
riromlike ll:<* CaaTC-ry in Mvioro, tbo water ia DM.n'Jy abet 
cfT in dantair And i« afurw ardt let on for Un dart nt n 
time for tl.o isripailon tf rtsparcane. If by contincoai 
How it meant that tbf wntfr U let onat »U li'tne* nnd two 
barvofU rendered pc«t:blf, tbe ralnc cif tbo prodneo of 
land would lo cnoriMoaily it.ercafrd. A oot otifiilr o-li- 
mate li’piren below, net batfd on any Averase, but illll 
Api'licalilt to land wtii;h bta ecime nnder n>y notio' t— 


Dctcriplion. 

Prrduee value 

,r.s. 

Year of 
aiill'le 
rain. 

Year of 
tiormal 
Min. 

Year of 
drought. 

Diy cnlthntioa . . . 

20 

IG 

o 

Jliver channel, two harvests . 

PO 

PO 

PO 

BIvcrchsuncI, single harvest . 

CO 

CO 

CO 


In my experience tbe Anmily from n pood river in Myeorc 
varies little. The value of the prodaeo would piobalily be 
pwler in a bad year, but this 1 have not allowed for. It 
IS injpo«aible to ray too tnucli of the value of river channel 
irrigation. 

Vol.IV. 


0. (l> In MyiOTe Ihcte ato po pritalc owners of river 
cbaonrls or esnnls. 

(2) Tbe commonest practice is for the owner fo sublet 
on “ w.vfam *' f r Imlf tbo p«oss produce, aud sometimrs on 
“cntln** or fixed rate cominp to about Ibc s.amo ficure. 
In citber c-nse the owner pa.v* tbe revenue n’VSMnrnt. 
1 bi» rate murt new J»arily be on the Bre.i actually cgUi* 
Tated. 

(3) tinder a fbanncl dmwn, «ay from Ibe Cnnrerv, Ts. S 
per Acre wotilJ be a blpb r.ilf ; It*. 4 per acre w,^nld be a 
cnir.psr.vtiTrly low rate. Tbe diffennip wonbi be doe fo 
dilffrenee in fanliiy of wotcr*»u} ply, difTerenre in cla.s of 
roi*, and deSrrlf ratinp nuslitie* in the soil, a*, for instance, 
salt rfllrrrs-Tnfe. Iwo watfr and soil cla«* are combined 
to wtrkc.ut fbc rateof at'cssment. The rale is j aid on 
tbe whole Ittipable area in cccciwtiey. 

10. So f»r ns I B'o Bw,atc, tlic mainlenanre c f tbe minor 
cli'tribulion fhannrlt detoho* on the occupant or ten-ant ; 
Ibat i.f tlf main chsnr.rlon Oovemrreut. Ineverlmvo 
boirdof rcwttpKcr.t Winp pirm or B»lcd for. 

11. F.vU rillorccfcnfe, “iipleat," or w.atfrdepsinp, tbe 
piri'nre cf any cV tf tioralinp cje.alily or defect in ibe^s'di. 
ate. wl.eti rr.ft with, duly nllr-wed for at time of clacsifiev 
tio-nan! tb* rate ffdncc-3 neeotdincly. Water-le^iin^ is 
Hot wry c-'mtroa;tbr rsmfdy »• clrAirsfre. Drainage is 
te*'»ted‘jo in plantain pArdftis And in bfUbtint pardens. 

12 to 21. Tbe eae.sU here aVui!e>l to I f.'.lc to ise.».n 
fhanneU led from interior stream* wmptxd «itb eUs* IS. 
r f.ere Are a few sseb cb«nr.fl* in Myssre, brftf.e dams ate 
-net rfof*iarily trmpotaty. I nwd not repeat my rftiwrks 
on oe.frifsistw. 7 t>> 11 wbifli apply, in A modiSed degree, 
lo thffe lr*» prvlfali<m*cb»nr.el*. 

22. I do r.st en-.sl Icr it tdvUable lo cncortrage »nd 3.»*ist 
U.o o attru'lion by p-ritAle p tsass of works ta'sicg sacti 
1 Iph rank as ritcr channcls. 

23. fl) Ti-elank stitsm b*s l«-n dev.'lopo.l I.-) nn extra* 
erdinsry extent aU over it e pti X‘ir.w ; in the Kol-xr district 
periap* msre tl.xn Anyttberv fl«» ; brjt MvAire, asawboie, 
possr.ie* mere tank* tl an .'nv rtbfr equal area in Indi.x. 
Ti'.e Kngir.fer, tbe ilcrenuc Oifieer, and ti.e my.xtt bare 
from tin'e imitjersi ria! Wn in srarvli tf snitAble sltfs for 
ianks. It was cn" ef tbf chief and ciocf inlvivstirg duliet 
of tbe llfvencs Odieef, and tbe raxat* were invariably 
plnlingenl wbxt o-'t-.ld be dene. Undersurb ciretin:»l,anfes, 
in A ooniitry p^-uliiily rdxptr J fo Ibc putpo'e and rootnin- 
Ipk many fsrilities. an immense np.iaVcr of tanks have 
bo-n c.'Bifrcete 3, Tbey ate tbe life of the country, and 
tbree-fontih* of tbe w’rl!« in tbe province arc directly 
or indiiccily d»poadrnl on tbom. 

(2) Almost every villapo wbieb pcawres a tankb.ss 
it* •’ njrganti ” or here lltarr village f ervant, whoso duly 
it is to re-,:oUto tbe dUtrihution of water. 

Tbe period for wbieb tbe water supplied lasts varies 
In every rr4.»ible degree from tbe Cist ebtss tank to the 
bumble " latte ’’ or pond irrigating only two or three 
acres. Very few tanks oic really fir*t ela.ss. Two bsrvcJls 
are quite tfic exception ; sHU they are taken In a few in- 
stances. lly far the rc.xjority of tank* auHIcc for only one 
barxest ; certain under the Mfer tanks, pree-'iriocs under 
the oidinaty tank*, according to the season. Some lank* 
fill every ycixr, tbe channels running up to Itlareh acd 
April ; other* fill tmlv oxxcc in three or four years ; end 
xvhv this dilTetencc should exist cx'cn an Engineer would 
find it diffieoll to explain. Tlie area irripitod in soino 
c*ACS Is ludicrously eat of propoition to iho enpply storci 
The Bw-rsment is fixed on the arerage supply of water 
during a nuiiiher of years, and the nscertainment of this 
point is one of the mcbt difficuU duties of the Classing 
Officfr. 

(t) A cortecl answer to this . question is beyond human 
power. Thonsand causes lead to more or less area being 
irrigated : the area axraibxhle, the inclin.xtiiin, means, and 
skill of the raynts, the condition of the tank, and so forth. 

21. We may assume that tank inigalxon increases tho 
value of the produce of land in every caso but in countless 
degrees. 

(1) Donhle harvesls are rare. 

(2) Gardens of perennial and v.xlnnhlc produce are more 
common under tanks than under river channels, and the 
clasAof thetnnk isno index to tho superior garden culti- 
vation in question. Tho reason why g.xrdcns under river 
channels arc nneommon is that the percolation in the case -of 
tanks is so much greater. Tanks ate alxvays construoted 

2s 
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in ' loW’Iying sitnations ; river cfiannels rnn anywiioroi • 
Even tlie emflllest; tanlis Lave Eoneliines enperior gardens 
* Tinder then). Gardens unaided Ly ireJIs are very rare. - 
(3) Already replied to under query 28. 

25. Already replied to. 

26. This is a very important que stion and will he replied 
to under E.'-'Wells. 

87. T cannot. Oircnmstanoes vary too much. 

28. (2) The owner usually Buhlets on “waram" or half 
produce, owner paying the revenue assessment. 

(3) Assessment varies in every possible degree from 
almost purely dry crop rate to Es. 6 or even Bs. 7. I epealc 
of ordinary xret land growing rice and sngaroane.. Betel- 
nut and other superior produce the State has from time 
immemorial asserted its right to share in, and garden rates 
rnn higher than ordinaiy wet TAtB.«. 

In (2) the rate is of course on the area aotnally onitivated ; 
in (8) it is on the whole irrigable area occupied. 

29. Already answered under clauses B and C. 

SO. The tank is the care of Government ; also tho main 
channels in the case of very large ianhs. The distribntion 
channels rest with the owner or tenant. I have never 
heard of recoupment being asked for or granted. 

31. Government assists owners of private tanks rrith pro- 
fc8.<sionsl advine and work, when necessary. The owner main- 
tains the tanks. The minor distribntion of water is very 
much the same as in the case of Government tanks. 

32. Yes, in the case of repair and restoration of dilapi- 
dated tanks, hut always under preliminary professional 
inquiry. The construction of new tanks I do not regard 
as a safe concession, nor ret the restoration of abandoned 
tanks, for they have probably been abandoned by Govern- 
ment intentionally. Carelessly granted permission might 
endanger the whede series of tanks. 

E.— Wellt. 

34. (1) I cannot better answer this than by submitting 
for the inspection of the Commission (and kind rotnrn) a 
well map, whioh I had prepared for my own use, of the 
Ohitaldrng district. 

The lift of water from surface to roller or fulcrum varies 
greatly. In the Bangalore and Eolar districts, where 
water is near the surface, the fokata is used. These wells 
are exceedingly valuable and nearly all are dependent^ 
directly or indirectly, on tanks. Water is often within 3 
and 4 feet of the surface of the ground. Wells of this 
kind represent, in my opinion, the most valuable kind of 
oultivation in the province. 

(6) Depends entirely on depth of water. " Fakotas ” 
where water is near surface-; " kapilo "wells where water is 
far below the surface. 

(6) & (7) Areas vary so much that data for striking an 
average are wanting. The area commanded by a well is 
often limited by the area in the owner’s possession. A deeo 
well often irrigates from 3 to 4 acres. In Bau^Iore and 
Eolar districts the pdkota wells are oftea shifted from one 
spot to another at pleasure, or as many new wells sunk as 
may he required. 

35. In my opinion well irrigation produces the best crops 
in the province. Irrigation from wells increases the value 
of the produce of land enormously, espeoially-in distriots 
like Bangalore and Eolar, 

(1) & (2). Under wells the variety of crops raised is 
greater than under any other kind of irrigation. Superior 
garden crops, snch as betel-nnt, cocoannt, panvel (creeper), 
mnlbeny, are, almost invariably, irrigated from wells. A 
garden, eoaoanai excepted, is rarely found irithoat a well. 
The best vegetables are always under wells. The wells are 
in many cases supplenientm to tank supply, hat many 
gardens are raised under wells alone. In gardens under 
tanks the tank water is rarely used by gravitation ; all the 
garden owners core for is the position ; the watering is done 
from the well. 

(3) No Bconrate estimate can be made ; the yield musf 
he greatly increased. 

30. Any attempt to make snob an estimate would he 
futile. 1 was informed on good authority that the gross 
yield per acre under some of the “pakota" wells exceeded 
. Ps. 200 in 'value. ■ The variety of crops raised is so great 
. ns to defeat any attempt at estimate which, to be of use, 
should ho Tvith reference to one pa^cular crop. 

(2) The supply is from, springs in the case of deep 
wells, and from percolation and the high level maintained 


by .the presence of tanks in the wells in tho Bangalore and 
Kolnr taluks jnst descrihed. I do not think there ate 
many instances of the water becoming too sniino. As a 
proof of tho advantage ef tanks to wcIIp, I may mention 
that when a tank is for any reason abandoned, a storm of 
protest arises frem owners of wells both above and below. 

(3) The cost of wells varies greatly from that of the 
cheap and orten-ehirted wells where water is near the aur> 
face to that of the deep wells sunk in lees favoured' epote. 
Tho wells sunk in the beds or on tho edges of streams (a 
class not inquired ahont by tho Commission) arc very cheap. 
.Unforinnoioly, the cost of wcllsisin invorse ratio to the 
valno of tho water when raised ; in other words, the Kohr 
and Bangalore districts have tho cheapest wells and the best 
cnltiralion ; the Chitaldrng district, has the most costly 
wells and inferior cnltivation. Near tanks, wells are cheap ; 
independent of tanks, they are costly. A well in tho former 
case might cost Its. SO or Es. 40 ; in the second case, as ■ 
ranch as Es. 300 or Es. dOO. Tho " pakota" used indicates 
water near tho surface; the "kapile” well, where tho 
leather hnoket is worked bjr bnllocks on an inclined plane, 
indicates considcrahlo depth, Tho " pakota " is common in 
tho Eolar and Bangalore districts ; the " kapile " wells are 
common in the Chitaldrng disirict-^iho inference is 
ohvioDB. 

(4) Wells near tanks last long ; those independent of 
tanks and fed from springs are uncertain ; new wells found 
near them often diminish the supply in tho old ones. On 
the whole, tho duiation of wells in Mysore is good. 

37. I do not think snbietting is at all common in tho ease 
of well-irrigated lauds. 

(2) The assessment paid to Government by the owner of 
a well varies from Be. 1 to even Rs. 8 or Rs. 1 6 per acre. In 
the case of "kapilo ” wells, the rate is usually low.' The 
rate is no proper indicataon of the weight of the assessment 
whioh is really on tho well. A well irrigating only one 
acre when it was capable of irrigating 3 or 4 acres would 
have a comparatively high rate on that one acre. Con- 
versely, a well irrigating to its full capacity, the rate would 
he comparatively low. The depth of the water from the 
surface, the cost of the well, and its duration (in honra 
working per day), are all factors in fixing the assessmenf. 
No lands are more prized than wellrirrigated lands, and on 
so lands is the assessment so easily and readily paid. 

The rate paid to Government is on the area recorded at 
the original settlement as under irrigation ; and if (he 
owner extends the area nnder irrigation, no enhancement of 
revenue occurs, nor will any echnucemeiit occur at a revised 
settlement. 

38. In the case of " kapile " wells, difiicnlty no doubt 
occurs in selecting a spot, and the man who sinks the-well 
often does not know when water will be met, and no doribt 
he rnns a good deal of risk. In the high class "pakota" 
wells snch difficnities and risks are. few. Government has 
been extremely liberal in advancing money for the rinking 
of wells, hut not, I believe, with very important resrilts. As 
regards expert advice, I am iuolined to believe that the 
rayat has not mnch to learn in the selection of spot and 
einking: but, in the matter of raising the water, 'expert 
advice wonid ' he of great use. Cost is the nsnal drawback 
in inducing the rayate to adopt any improved mode of 
raising water. 'What mnst he shoTvn them, by exhibition 
at some central place, is a ekeap method. Expensive 
methods they will nave nothing to do with. An exhibition 
was once held at Mysore with the above objects, and many 
good methods were practically iUnstraied, but they were 

too costly. 

39. 1 do not believe in the praoticahility of the sngges- 
rion here made. - 

40. 1 have already stated that in the Bangalore and 
Eolar distriots, and in short anywhere where .Tvater is. near - 
the suiface, wells are not only cheap hut are often temporary, 
''their site being shifted frequently and new wells souk as ' 
required. They are not only extremely valuable for the 
crops raised, hnt they eke ont the means of subsistence 
wonderfully in had years. A year of scarcity, if severe, is 
not a time when people care to ^ engage .in constructing 
wells, even when helped by Government. Every enoonrage* - 
ment, however, should he given, and no more fitting ol^ect 
for the r^s framed under section 194 of the Land Eevenne* 
Code (Government Proceedings No. 2548-S6, dated -lOtb 
December 1901). 

Oenerat.— The Commission have left ont of. their qnes- 
rioninga some classes of irrigation which deserve a word 
of notice. 
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Slalnad rice hnds.— In tLe western (Mnlnad) tracts 
tliero are large areas of rice land dependent upon perennial 
hill streams nnaided by tanks. The wnter-snppry is ve^ 
certain and a considerable proportion of tbp land is donble 
crop and will continue to be so unless any unwise policy 
denuded tbe forests, when they would certainly’ revert into 
singIe>crop lands. 

The'se rice-produoing tracts (I say nothing of tbe belel* 
nut gardens of which the Hnlnad is the home) are of 
immense importance to the country generally. 

Wells in leds and edges of streams . — A far larger 
proportion of well irrigation than is generally supposed is 
condneted on the hanks of streiins, or rather in the holdings 
which adjoin them, by means of wells sunk in the beds or 
just on the margin of suoli streams. This is a very common 
feature in Mysore well onltivation, and forlnnatoly sneh 
cultivation is found to a considerable extent in the eastern 
and north-eastern parts of the Cbitaldmg district, of which 
I hare given so nnfavonrahle an account. 

" Sagtieali hattes” itt hlach soil.~In the black cotton' 
soil tracts in the Hiriyar, Chitaldrng, and Davangere talnks 
of the Chitaldrng district there is a practice, very common, 
of running up emh.ankmeiits in favourahle spots, not to 
hold water, hat to collect silt and soil. In these ‘'sagnvali 
kattes,” as they are called, eren'.in bad seasons, join, obenna, 
and sometimes wheat and cotton, are raised, where else* 
where the crops are a failure. These works should 'he 
encouraged ; at any rate they should never he prohibited. 
They do not concern the irrigation question, hnt are worthy 
of mention as an nndoubted factor is in the guard against 


had seasons, ke bearing npon the question of irrigation so 
far ns it can he nifeoted by the revenne demand, I _may 
mention that the Government of Mysore has most wisely, 
indeed necessarily, sanctioned an entire re«olassification of 
the sealer supply to all irrigable lands. This re*clBsslfioa- 
tion is completed in nhont six talnks and will be incor- 
porated in the revision settlement. The measure ensures 
two desiderata — 

Jsf.— The wet assessment will be based on the data of 
the present time, not on the data of 30 years ago, since 
when many changes in water-supply have ooenrred. 

2nd . — A liberal policy in the revision of the assessment 
of well-irrigated land will he possible, calcnlated to afford 
every encouragement to the present holders of wells and to 
others who may wish to sink new wells. It is premature 
to sketch the outlines of this politT*, but I have no doubt it 
will ho on liberal lines. ' - • 

J[f I may he permitted to offer an opinion, I would say 
that the trne policy for tbe Mysore Government to adopt, 
in view of tbe contingency of bad seasons, is a thorough 
repair of tanks, large and small, or major and minor, as 
they are defined. I have shown that tbree-fonrths of the 
wells are dependent, one way or another, on tanks ; and in 
doing the best possible for the latter the former will equally 
improve. River channels have every care and contribnto 
enormously to the gener.'il prosperity, hnt the tanks, not 
forgetting the small ones, and the wells so intimately allied 
with them, are the very life of the people, and what relief 
they give in had times is at the people’s doors. 


1. Q. (I%e PresWcM#.)— -Yon have been for many years 
connected with Mysore P — -Yes, since 1863. 

2. Q. Nodonht yon hare seen many changes in the 
province since then ®— -Yes, great changes. 

3. Q. Looking hack to the dark days of famine, is the 
country in a better position than theu do you think P — Yes, 
owing to the extension of railways, improved irrigation and 
general advance. 

Q. Yon say in paragraph 4 "the snitahility or other- 
wise of the soil to irrigation is a question of enormous 
importance. ^ The question tarns entirely npon black cotton 
soil.” That is exactly our experience wherever we have 
been ; this question is most important ; do yon differentiate 
between black cotton soils F — I think it would depend 
chiefly on the locality and the inolination of the people. 1 
know of many cases in which black cotton soil is irrigated 
fairly successfully. 1 am told that when crops are grown 
on it, the grain becomes coarser and the straw improves ; 
the fact is that people are nnwilling to attempt irrigation 
on black soil, not so much hecanse they think it cannot be 
irrigated, but because they are disinclined to attempt a new 
mode of irrigation. I think it depends on the locality in 
which 'the black soil is sitnated and the ngrioultural skill 
and ind'matlon of the people. If there were black soil in 
the east of Mysore, there is no donbt that it would he taken 
np ; if yon offered it in the centre of Mysore, where the 
population is not so great and dry cultivation is sufficient, 
people would not willingly come forward and take it np. 

5. Q. They would be content with their diy cnltira- 
tionP— Yes, if the population is not very large; if the 
population is large, they would undoubtedly take it np. 

6. Q. 'Would they grow and irrigate dry crops upon 
it? — 1 think the utmost they would do in the parts where 
black soil is found would be to attempt to save their crops ; 
1 donbt if they would undertake wet cultivation, that is, 
rice and sugarcane. 

7. Q- {Mr. Ibbetson.) — ^Are yon speaking of the Mysore 
district P — ^The central parts of Mysore. 

8. ^ {The President.) — In the other partsP — I think 
they would take it np in well-popniated parts. 

9. Q. Would it be mainly rice? — Rice and sugarcane. 
In the extreme east of Mysore people are very skilfnl wet 
cultivators ; I believe they would take np any irrigation 
that offered ; in the central parts, where the population is 
not great, dry onltivation snfficee. In Tamkur they will 
not come forward and undertake irrigation ; that is my 
experience. 

10. Q. We have fonnd the answer given in many places 
that if black soil is not very deep, and if there is muram 
below it, they would irrigate ; hnt if there is a deep stratum 
of black soil, they would not ?— I think almost all soil 
changes its character under irrigation ; a mixtnra even a 
little below the aarface would be an advantage ; there is not 
the slightest doubt that if ' black, soil were taken up fox 


irrigation, it wonld change its charaoter after fonr or five 
years ; silt and other soil wonld he introduced ; it would 
improve though it wonld take time ; that is what I am 
told. 

H. Q. We have been given to understand that irriga- 
tion of black soil would only he resorted to nnW pressure 
in a year of drought for dry crops; and it is only then 
that the rayat wonld take water ; what do yon think P — I 
think so. There has never been anything done in Mysore 
to show what the people would do ; they have been nnwilling 
to undertake an e:i^eriment, and we have no means of 
knowing what they wonld do. 

12. Q. As far as I remember of Mysore, they prefer 

f rowing their own food, such as ragi and cholam to rice P — 
'es, ragi and jovaar in certain parts. 

13. .Q. In &e famine days people preferred ragi to lioe 
in the fomine relief camps P — Yes. 

14. Q. Yon allude to tbe many natnral springs ; where 
are these springs found P — If you take a line from &rta- 
giri, east of Tamkur, and proceed northwards towards 
Mulkalmuni talnk, it is along that line that the channels 
are fonad ; there are a great many rooky hills very conduoive 
to the existence of these channels, and they are of great 
advantage to the country. 

15. Q. The springs discharge enough water to make it 
worth while to make the channels ? — Yes ; they carry their 
channels a long way. 

16. Q. Have they natural channels? — They have to 
make the channels. 

17. Q. {ilfr. H^ohelson.) — Would they irrigate up to 60 
aores P — I shonld say they wonld in some cases. 

18. Q. Where the supply is good P— Yes; that would be 
a large area. 

_ 19. Q. Usually it is only a few acres P— Yes ; still some • 
times up to 60 acres. 

20. Q. {The President.)— Ton say in paragraph 6 
" these eosterb rayats are the men who shonld be enconraged 
by grant of loans and assistance generally. They are the 
most industrious of all onr rayats, and wonld repay what 
was lent them.” With what object are these loans 
given ? — Bor wells chiefly. I am alluding more particularly 
'to the rules which have very' recently been framed under 
sectiou 194 of tbe Land Revenue Act. 

21. Q, That applies to Mysore ? — Yes. 

22. Q. Are they readily availed of ? — I don’t think the 
rules have been workiug snfficiently long for us to know * 
during the famine efforts were made to'get the people to 
sink wells ; that is not a time at which they are prepared to 
do anything ; it is a mistake, ia my opiaion, to fry to pash 
the^people to borrow money ; let them come forward of 
their own accord. 

23. Q. {Mr. Ibbetson.)— Axe these rules for f' 
advances P— Yes. 


Colotul 
J. P. Grant. 
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21,. Q. Hud they not bean mado ■ before P— They woro 
■ very rccoolly inndc. ^ 

26. Q. Iliid no ndvnnoos been mndo provionely P— Ycb J 
during tbo fomiiio Mysore Ims nlways been very libornl in 
ilio iniiUor o£ ndvnncOB. 

20. Q. (Mr. Miiir‘Machemie,)—^yf(ito tbey mndo 
only in tbo fnmino P -No { tboroiiro rales existing for tbe 
grant of lonns for many objoefs ; tboy linvo not been 
ombodiod in nny'rnlos nndor tbo Codo. 

27. Q. In oxeoutivo orders P — Yes. 

28. Q. (dfr. ii7tc7tofso».)— TbongricuUitfjilbnnbssobemo 
is ono inetliod of advancing iakavi to gi'oups of raynts P — I 
bcliero so. 

20. Q. A great deni lias boon given by Hint monns ; bns 
tboro notP — am not in n position (o give a positive answer 
on tiuit point. 

80. Q. (Tht President .) — ^Is there mneb dissatisfaction 
witli tlio state of tbo tanks not being kept op totlio 
mark P — ^Yes i tboro isa gront donl of troiiblo in that respect; 

I allude cbiclly to tbo minor tanks ; there nro 40,000 tanks . 
in this province ; minor tanks are of vary great importance 
to the people ; tboro is always diinonlly in getting them to 
toko tlioir sbnro in keeping tliom in order; so far as I know, 
the rayats will never let n tank breaon ; sbould^lbcro bo 
danger of a bronoh, they at onco repair it ; bnt instead of 
good work being done, tlioro is always makeshift work, 
wiiiol) is, I imagine, uns ifo ; tlioy arc most rclnctant to 
liavo anything to do with tbo ordinary maintenance, thongb 
they aro nwaro of tbo advantage of those tanks. 

31. Q. Is thcro n feeling that Government slintild do 
it P — Tboy nro always desirous that Government should do 
it ond ask that Govorninont shonld do it. 

82. Q. In Bombay there is a feeling among the peop''o 
that, if tboy pay wet assessment, then Governmont shonld 
keep tbo tank in order P — I do not think they quite tinder, 
stand that question ; I am talking of tbo ordinary rsyat. 

83. Q,. You say in paragraph 11 "salt efllorcsccnce, 

‘ upalwat,' or tratcr-logging, tlio prcsonco of any deteriorat- 
ing qnalily or defect in the soil, nro, wiicn met with, dniy 
allowed for at time of classification and the rate reduced 
ncoordingly. SValcr-logging is not very common; tlio 
roincdy is drainage.*' Is drainage being practised P — 
Drainage must bo carried out in sngarcano cultivation, 
plantain gardens, and betcl-nut gardens. 

84. Q. Uas the necessity been found for making rognlar 
deep .drainage channels to cany oil tbo water from irriga- 
tion P— I am aware of no snob work on a large scale. 

36. Q. Do you know instances where salt olilorcsconco has 
come out and boon washed nwayP — No. 

8G. Q. (Mr. Muir’MacX;enzie .) — Is any drainage done 
by Government P — I am not aware of ony. 

87. Q. (Mr. Nicliolson ,) — The configuration of the 
country lends itself to natural drainage P— -Yes ; tboro is 
raore or loss drainage in all garden cultivation. 

88. Q. (27ie President.)— Aa years go by and tanks silt 
up and sites become less easy to got, 1 suppose ono must 
look for extension of wells as tbo real .thing to full book 
upon P— Coitainly 1 think so; bnt in my experience wells 
follow the tanks. 

80. ' Q. If'thero was no tank, there would bo no well P — - 
In very many oases ; no tank, no well. 

40. Q. The whole spring level is raised by the tank P— I 
think so ; there are a great many tanks in these provinces 
whioh aro never used for irrigation ; there are no sluices ; . 
there are gardens below them and water is only used by 
percolation; they' are exceedingly vnluahio to tlio gardens 
below thorn. 

41. Q. Aro tho tanks of any size P— Yes; thoy are 
compaiativoly large. 

42. Q. Capable of irrigating 60 or 60 acres P— The ground 
bslow is occupied by cocoannts chiofiy ; I might instance 
one locality whore that exists near Budihal, south-west of 
Chitaldrng. 

43. Q. (Mr. Ibhetson .) — Is tho benefit that the garden 

derives merely from the natural percolation, or .is .a well 
sunk P — ^The object is to get tbo porculation ; in every case a 
well is sunk, a tank is really of benefit to the garden 
tlirmgb tbo well. | ‘ 

44. Q. (The President.) —Under tbo oirenmsf ances tbo 
well need not be a very deep one P— No ; as a rate, where 
wolls.aro dependent on tanks, water is comparatively near 
the surface. 

t 

-46. Q« I> fhe “ pikota ” enough Pr— Yes. 


. 40. Q. Are time \yo\h geuBTttWj 

47. Q. Merely holes P -Very oflon ; as a rule, Jhe more 
n well is_ dependent for i(s oxintence on a tank, the more 
easy is the sinking of the well and (ho chesp-r U the well. 

48. Q. It is not worlh wljilo to make an olahoraio 
masonry strnclnra P— They don’t do it j voiy often ro cheap 
is the well that they shift its position. 

40. (J. (Mr, JWefson.)— IVliy f — Becanse, supposing a 
man hns 4 to 6 acres in any part of which n well can be 
sunk, one well would fcarcrly he siifiicicnt to let him cnlti- 
VAlo easily ; Ihoreforo bo lonKcs two or ihreo ; wero thoy 
expensive wells, he would not undertake so much. 

60. (TAc President.)—! suppose yon count on settinc 
water wltliin 8 (o 10 feet?— Muoli loss. 

61. Q. Yonr well is n matter of a few rupees P— Yes. 

62. Q. (ilfr. Muir‘Mael-ent{e.)—!t water so ncor the 
surface, even in the ease of tanks, tliat have silted up P - 
Undoubtedly, tho silting up of the tank does not affect the 
water level. 

63. Q. Kven when tho tank bns gone so far as fo be 
useless lor irrigation P— Tho tank is still benerieinl to the 
well. 

64. Q. (The President.)— Yon say in paragraph 37 
I* n well irrigating only ono acre when it was cap.ible of 
irrigating 3 or 4 nercs would hare a comparatively high 
roto on that ono acre. Conversely, a well irrigating to its 
full cap-ieUy, the rate would be couipnmtively low.**^ Is the 
rate liable to bo clmiigcd from year to year? — No. 

66* Q. TVonld a man, irrigating one acre with a well 
cnpablo of irrigating 3 or 4, go on from ycor to year irrigat- 
ing only one. How ta tbo rats fixed P— Tho rate is fixed per 
aerr, although praetiailly worked out upon the well ; suppos- 
ing n man occccds that arc.'), it is recorded and nothing 
more will bo clinrged 

66, Q. Or, if be diminishes it, noibing will be reduced? 
—No. 

67. Q. ITos any mcelinnieal improremont over been 
introduced ns regards wnlcr-li fling apparatus?— I hsvo 
not seen any. 

63. Q. Do they lire a Iratber bag with a spout?— On 
certain wells. 

60. Q. 

the hose. 


69. Q. With a ho.-c at tho lower ond ?— I have not sesn 
le hose, 

60. Q. You sny "a year of senreity if severe is not a time 
when people onro to engoge in constrocting wells.” In 
somo places tho famine of tho last few yeats has given a 
tromendons impetus to tbo taking of loans for eonsttneting 
wells P-^I beliovo that tho number of wells snnk daring 
tho fnmino in Mysore was not great. 

61. Q. Yon say towards tho ond of yonr paper "as 
bearing upon tho question of irrigation so far as it can be 
ailcetcdby tlio lovcnno demand, I. may mention that tho 
Government of Mysore has most wisely, indeed necessarily, 
sanctioned an entire rc-clnssification of the water-snpply to 
nil irrigable lands. This re-classirication is compi >tcd in 
about BIX taluks and will be incorporated in the rorision - 
Bctllcment." Tiiat ro-classification will toke n long time P 
—Yes; tho xC'OlassilicBUon will have to proceed, oxcoptiog 
in those six taluks, immediately after the re-snrvey. 

62. Q, Is tboro a settlement going on now in tlioialnksP 
—It is jnst oommonoing ; I niii nbnnt to submit proposals 
in the matter for'tlio first two taluks. 

63. Q. Ton say nt tbo ond of yonr note "I would say 
lliat tho true policy for tho Myaoro G.ivcrnment to odopt in 
viow of tho contingenoy of bad seasona is a thorough repair' 
of tanks, large ond amall.” Would yon make -them over to 
tho Pnblic Works Department to doP— I believe the Public 
Works Department nro vary mnoh opposed to that being 
done, I don’t suggest the means, however Ibe end is 
attained; the repair of these tanks is most important, 
because the wells depend upon them. 

64. Q. Of coui-so you remember Sir Riebard Sankoy's 
Bobemo. At the end of tlie famine we c-amc to the concln: 
sion that it was too costly to continue; I think bis argu- 
ment was that wo should begin at the smallest and make 
ovory iiuit complete in itself. It was held that however 
valnabio this might be, it was prohibitive in point of oost 
after tho heavy losses of tho famine. T don't know what 
has been done since P— (No answer,) 

66. Q. (Mr. MiffAam.)— Ton said, a black oottaa soil teas 
converted into we't land, 'it Would take scyeral years before 
good crops were obtained ; Whon'.tbatis .the case and go^ 

' crops aro obtained, do you think that tho profits of ouitiva- 
tion are such as to make it worth whilo to give up' dr/ 
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ctillivation ? What arc tljo profils of cultivation on irrigated 
black soil ns compared ■with tho profits of dry cultivation P 
~I don't , tliink tbe profits on irrigated black soil are 
greater than on red. I don't think there is anything 
very exceptional about black eolK 

66.. <2. That ironld in itself boa reason why people arc 
not anxious to take to irrigation ? — don’t think the people 
know what wonid happen if they irrigated bUck cotlon 
soil; they are afraid to undertake itj it is something new. 

67. Q. In cases where they hare i.aktn to it and wet 
cnltivation has been introdneed, could you say that they 
arc better off than wben they irrigated dry crops? — I lliink 
they would bo better off. In Yclandnr and other parts I 
have seen very goo.l black soil and very good wet crops. 
That bears out wbat I say that it more largely depends on 
the loc.aUty and temper and inclination of the people than 
on almost anything else. 

63. Q. iT2c Presicfca/.) -And the density of tho popnkv 
lion?— Yes. 

69. Q. (Aff. JZi^Sow.l— Are the holdings very large?— 
In tho eastern parts of Mvsorc the holdings are very large; 
it is practically virgin soil ; tiiey plough it np thoronghly 
once and then don’t plough it for 12 or 15 years ; they pull 
the otops np fay the roots, pass a harrow over it, and the soil 
is ready again. 

70. Q. That rather affects the question ; does it not ; even 
supposing that a man might get a gtcatdeal more oat of 
one acre of wet cnltivation than out of one acre of dry, the 
comparison should be made not between one acre of wet and 
one acre of dry, bnt between one of wet and two or three of 
dry ? -Quite so. 

71. Q. 'Ibey would not convert the cnUiv.aticn into wot 
except nudet great preisure of popnlatiun ?— I think so- 

72. Q. And snb-dlvision of holdings? —Yes, and the in- 
troduction of more skilful cultivators who know vliat wet 
cuitivalion is. 


86. Q. How far is Ihere room for farther 'extensions in 
irrigation from clinnneh F— As regards wbat arc' called J; 
rivet channels, almost .all wo have are led from. the Canve^ 
and Ilamawattce. (Addressing President.) In 1878, when 
you wore here ns Ofliciaiing Chief Engineer, yon'qnestioncd 
tho amount of concealment in river channels ; the area was 
put at 47,000 acres, and that area whs supposed to be irri- 
g.ated ; my dop.artmcnt then took np the work and the figures 
now are 7'3,00b. 

87. Q. I mean is there any room for farther expansion ?— 

I think tliat innst be gauged from the area irrigated, which 
is 73,000 acres. 

88. Q. Do you think the 73,000 can he jncre<ascd p— I 
think so. 

89. Q. (ZUc Pmitfenf.)— Da yon mean that since 1878 
chiiniiel irrigation has extended from 47,000 to 73,003? — 
The 47,000 acres lijivo been ascertained to bs really 73,000 ; 
the increase is eiiicfly due to concealments ; 50 per cent, 
excess lias been discovered and the profit of course has been 
very great. 

00. Q. (3fr. fifurV-JlfacI-CBsie.)— No great extension of 
actual cultivation has been made apparently F — There has 
been n good deni ; nndonbtedly there has been extension of 
channels. 

91. Q. (3fr. Ibleison.) —D.r you think a farther snh- 
stantial oxUnston is possible ? — Not a very largo smonnt ; 
a moderate amount. 

92. Q. As reg.irds tanks, is there room for extension 
there? — I should 8.ty there is less room, because every 
arailnhlc spot has been taken up ; anybody, looking .at a 
lypngwphic.al map for sites for tank'* to find out where be 
could make them, would find himself forestalled everywhere. 

93. Q. Is there a large proportion of tanks silled np so 
as to be practically of no nse for irrigation? — Nodonbta 
large number arc silted up and a good many are not used 
for irrigation. 


73. Q. I have hrard of two tanks in Mysore that are in 
black-cotton soil ; one is a very ancient ttnk, 2C0 to 300 
years old, the Snlckeri j do the people irrigate from that 
tank ?— Aifempfs to induce people to come and irrigala 
under the Snlckeri tanks have been praeticdly a failure; 
land was offered on very favourable terms, bat the indnea- 
ment has not been fonn'l eatliclcnt, although the rotes are 
ecrtninly not high; it is not very healthy under the lank ; 
and, as a matter of fact, the cultivators have not come for- 
ward. 

74. Q. May that bo taken as atypical inetance of the un- 
willingness of tho cnltlvators to cnltivntc black soil ? —Yes. 

75. Q. {Mr. Afttir-A/heicnrfc.) — ^Is cotton grown in tho 
soil commanded by the tank? —No. 

76. <J. (Afr. Pijdam.)— Another tank is of more recent 
construction— the Kumbakatti; i.s that a f.iilurc too?— Yes ; 
that is a failu'C for tho same reason that tho people are 
disinclined to come forward. 

77. Q. (Mr. Ibhetson ^ — t believe that the famine of 
1876 is tho only one on record as having happened here ? — 
There was great scarcity in 1S6G. 

78. Q,. Since 1876?— There has been nothing that I 
should call severe. 

79. Q. Not even severe scarcity ? —No. 

80. Q. To'i have said that tho province is better pro- 
tected agaiast famine now than it was in 1877 ; setting 
aside railways and the general development of the country, 
in what degree do you think it is now batter protected than 
it was : bss the irrigated area been extended ?— By the ex- 
tension of irrigation more than anything else, without refer- 
ence to any change in the mode of irrigation. 

81. Q. Has the extension been great ? — Thcro has been a 
great extension in the channels from rivers ; there have been 
a good many tanks made. 

82. Q. And wells?— Some wells have been iindouhtcdly 
sunk. 

83. Q. Have these channels from rivers been made by 
Government or by the people? -By the Government ; they 
are more extensions than new works, — extensions to existing 
<^annels. 

.84. Q. Take the new tanks ; I suppose capital and revenue 
accounts ate kept' fur them? — ^Undoubtedly. 

86. Q. How far have they paid Government by direct 
* return?—! believe before any tank is undertaken, it is as- 
certained that the return shall be, at any r.«te, adequate ; I 
have nothing' to do with that ; I think the Public lYorks 
Department could give the information. 


9J. Q. IVhat I wanted to know was how fast the process 
of silting np is going on P— I cannot say, 

95. Q. Ton have not derived any idea of the life of a 
tank from wlmt yon have teen P —No ; I Lave not attempted 
to form an opinion. 

96. Q. IVhca your t.rnks are silled np, yon say there are 
no more sites available ?— There must be very few. 

97. Q. Tiic reason that you cannot expand being not 
that the water is all used np, bnt that there are no nnocen- 
pied sites? - Yes. 

08. Q. 1*00 said there are parts where black soil is irri- 
gated successfully ; wbat is the depth of the sail in those 
jwrts ?— 1 should say it was wry deep. 

99. Q. That is to s.ay, more than 3 feet ?— Certainly. 

100. Q. IVhat do they grow there ?— Bice, sugarcane, 
wheat, and onions, girdcn crops generally. 

101 . Q. Is it what you would call high cLiss black soil? 
— TOiere are gradations;! should call it high class ; black 
soil for garden wops is more workable than when used for 
rice. 


. <2- -They can divide the hnd to be irrigated 

into little plots which are more under command ; it would 
be impossible to flood a large extent of black soil ; whereas 
little divided compartments could easily be manipulated ; 
for this reason black soil is more favonrable for garden 
cTiUiTation than fur rice. 


103. Q. 1 on spoke of Ibo extreme reloctance on the part 
of the royats to attempt the experiment of irrigation on 
black soil ; has such irrigation extended at all while yon 
hare been in the province ?— I am not aware of it. 


^ lot. Ion don t know a place where they used not to 

imgatc when yon esmo here, but where they have taken it 
np since. _ I don t know of any blaok soil being taken no 
for itngation on a large scale. ^ 

103. Q. (^^r-. M-ftiV-Mhckcaz^.) -Do yon know of other 

classes of soil being taken np ? — Yes. 


JOe. y. \iUr. Mielson.) - What is the rule with regard 
to enhancement of assessment where a man who is navliicr 
diy assorsment makes a tank?-The conraa is this - h^ 
land 1 * wscssed at a water-rate of Es. 4; but in considera- 
tion of having constructed a tank and maiotaidi^ this 
tank one-fonrtn is fitted jhe is not liable to enhahefment 
except in so fm: as the full rate may be altered or reduced. 

107. Q. Yon say that three-fourths of' the weUs 'in the 
province are directly or indirectly dependent on tasks j does 
that mean that .the areas where wells can ba made apart 


CiiloivfV 
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'from tanks aro limited P — tliink m3'so1f that tanks am a 
great ded older than wells ; wells are sunk below the tank. 

108. Q,. Supposing yon hare a tank from which yon 
have channels and can irrigate the land, and under that 
tank there are a number of nells using the under>groand 
storage. Yunr channels enable you to distribute the above 
ground storage ; do j'ou, in order to avoid using two sources, 
of supply on the same land, carry the direct irrigation from 
the tank beyond the wells and supply it to land oii which 
there is no well ; or do yon give the direct supply to the 
same land that the wells are already made in P — Aa a mie, 
it will be found that where wells exist they don’t use the 
water from the tank ; in that case the water passes to what 
we call wet land. 

101. Q. That is the rule P— -Yes ; now and again we find 
that a man uses both supplies, bnt that is not usual. 

110. Q. Do yon do anything to prevent him using both 
sources of supply so as to economise the water P — Sometimes 
a man has got a piece of land situated under a tank in 
which he has a well to which tank water can also be ^ven, 
that man, daring the currency of the settlement, says 1 
want tank water too ; in that case inquiries would be made, 
whether, looking at the requirements of the others, ho can 
receive the water. Very often it is decided he must go on 
cultivating withont.it. 

111. Q. You would give the preference to a man without 
a well P — Yes, as a rule. 

112. Q. {Mr. Sigham.)—Axa wells ever abandoned for 
tank water P— Very rarely. 

113. Q. IVkat is the reason P—Decause he prefers his 
well water to any other water j he likes his own supply 
which cannot be interfered with. He would prefer a 
small tank to a big one. 

114. Q. [Mr. Muir‘Maekensie.)—^\ais\i assessment is 
higher P — Bagait is higher, becanso Government have 
always claimed their share of what is called superior pro* 
dneo. 

115. Q. {Mr. Jhiefsen.)— Supposing yon had half a 
lakh of rupees to bnild wells with, how do you think yon 
would do most good to the people and proteec them effeo* 
tnally by bnilding these wells in dry lands where they have 
no means of irrigation or sinking them under tanks where 
they already have water available P — The tanks have taken 
up all the good sites ; it is very improbable that you would 
find any good sitee for wells. 

116. Q. There are hardly any places where wells conid be 
sunk with advantage P — ^1 think there is very little suitable 
ground left for sinking wells. 

117. Q. Do the villagers regulate the distribution of water 
from tanks themselvesF — ^It is done by the nirganti. 

118. Q. Are there many disputes P—I have heard of very 

few. ' 

119. Q. I have heard elsewhere that if a tank does not 
fill up, BO that the snpply will not be enough for the land 
which requires water, the people will not use any of the 
water, hocanso they cannot neoide who is to nse what there 
is P — 1 have not heard of such a case. 

120. Q. -Do yon donbt if that is the case ? — It is not in 
my experience. 

121. Q. I nndorstand that your revenue on wet land is a 
consolidated revenue, — ^paid whether they take water or 
not P— Yes. 

122. Q. Even if a tank is empty, they will pay their 
regular assessment? — Yes. 

123. Q. Yon say it is most difficnlt to get people to do the 
petty repairs of their tanks; id there any sort of peoalty 
which can he imposed, making a man pay doable the value of 
tlio labour, or anylhiog of that sort ; is there any law to 
that oifect P—1 am not aware what power Government has ; 
it is laid down in the old standing custom of tho counity. 

124. Q. ‘Who has charge of that work : the Fnblic Works 
Department or the Kevenne anthoritiesP— 1 think it is a 
dual management. I have nothing to do with it. 

125. Q. With regard to advances. Government advances 
were common enough before tho introduction of the new 
rnlosP— Yes ; I think the roles were framed more because 
the Code hid down that certain rules should be framed ; 
advances were made before under working rules. 

126. Q. Doyen know anything abont them or their 
working F — I have bad nothing to do with them. 

127. Q. Have yon beard people talking about the terms 
on which Government money is advanced ; do yun know 


any points on which they complain P— -I have board no com* 
plaints. 

128. Q. You say new wolls diminish the snpply of old 
ones P— In making that remark I had in view some inde- 
pendent wells, not. tank-fed wells. 

120. Q. Can you give any idea'of how near it is safe, to 
build wells to one another without risk of their interfering 
with one another’s supply P How many wells could yon put 
into 60 acres, for instance P — It would depend entirely on 
the water stratum ; in wells under tanks there might be any 
number ; where wells are dependent on springs yon cnnld not ' 
exceed one well for 6 or 6 acres ; otherwise there wonld bo 
danger of their robbing one another. 

130. Q. Is there any system in Mysore of giving a man 
who conetrncts n new irrigation work an inam, eay one* 
tenth share of the returns of his holding? — There used to 
be a one-fifth share allowed or panch-hissa ; now it has 
been changed to one-fonrth remission. 

131. Q. 'Were there many works construoted under that 
old panch‘hista rnle ? — There were a great many. 

132. Q. What was it exactly P — A man got off one-fifth . 
of the whole assessment. 

133. Q. Have yon ever heard the abolition of tho old 
paneh-hista rnle regretted P— No. 

134. Q. 1 understand the old panch-iissa mIe was a 
share of the returns from his holding P-r-1 cannot say tor 
certain ; I think it was in the same nature as the present 
rule. 

135. Q. We have been told that the wet lands under 
tanks are mainly he1d_by the riohor and non*agrionUnral 
classes, and that the poorer oultivators will not take them up, 
hecanae th^ are afraid of the risk of bad years ; is that your 
experiencer— It is my experience entirely with reference 
to tho channel lands which are altogether in the hands of 
capitalists ; it wonld not apply to tanks. 

136. Q. How did they come into the hands of capita- 
lists F — 1 think in many cases they were acquired by Brah-. 
mina who watched their opportunity of getting' them. 

137. Q. Aro the channel lands particnlarly valnable P— 
Tory valnable. 

138. Q. Do yon think that applies to channel lands 

only ?— Yes. ■ — 

139. Q. {Mr, Muir-Maohenzie ^ — Yon say that there . 

'are no lands more prized than well-irrigated lands, anil yet I . 
understand that the rate on well lands is higher than the 
rate on rice lands ?-rl don't think the rate is higher for''tho 
reason I explained ; the acreage rate may appear higher, i 
bnt it is really not higher. I- 

149. Q. 1 understood yon to say that it was the enstom I 
of the State to. take a share of the more valnable prodnoe, ' 
and that that made the assessment higher? — I was alledihg 
.chiefly to the betel-nut gardens on which the rates ore very 
high, simply heoanse the Government have always had 
their share of the superior prodnoe; and not only that bnt 
the export duty is 23 per cent, higher than tho land assess- 
ment. 

141. Q. Still I imagine it is Irne of these lands as of other 
well-irrigated lands that no lands are more highly prized? 
—Yea. 

142. Q. And on no lands is the assessment more easily, 
paid P — Yes. 

143. Q. In a year of famine is it the case, os in 1876; 
that the great majority of tho tanks would be empty P — 
Yes, I think so. 

144. Q. I don't nnderstand how, except in the more 
matter of river channels, the country is better protected 
now than it was then by the extension of irrigation? — It is 
only proteoted by increased crops. Apart from land under 
channels, 1 don't think 1 conid eay there has been any very 
great change. 

146. Q. But even the new tanks would be empty ; wonld. 
they not P — Yes, that is likely. 

146. Q. 1 mean in time of famine wonld the protection 
be nny greater than it was in’1876-77 P —Only by increased . 
produce under ohannele. 

147. Q. {The President.) — I suppose there would he 
some increass under wells P— No doubt. 

148. Q. (ilfr. M‘uir~Maekenzie.)—^o\T, as regards tho . 
silting np of tanks and its being impojsiblo to use them for 
irrigation, wonld yon say thoro are fewer tanks in offestive 
operation now than when you oamo hero ?— No; taking the ■ . 
condition of the tanks and everything into account, they are ' 
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even in two taluks P— I don’t see very 


about the same ; some have deteriorated and some have 
improved. ' ' 

149. Q. The water-supply would have improved in some 
places and deteriorated in others P — Yes. 

150. Q. Ton say sis taluks have been re-settled P— Yes. 

161. Q. "What has been the result; has it shown a 
general improrement on the average P— I kept the water 
classification which was sanctioned by the Mysore Govern- 
ment in abeyance, so that I make nse of it, although it was 
carried out some years ago. I am not able to tell yon 
the result. 

152. Q. Mot 
much change. 

163. Q. (Mr. JiirfsoB.)— By “change" you mean es- 
tension of irrigated area P— Yes ; I don’t think there is an 
increase. 

154. Q. Is it the case that, although the irrigated area 
has not been extended, the supply has become so certain that 
you could put on a higher assessment ? — don’t think so. 

165. Q. (Mr. ilf«/r-ilfaefcc«s*e.)— Yon are convinced 
that it is advisable to go on with the revised classification P— • 
I think it. is absolutely necessary in the interests of Govern- 
ment and of the rayat. 

166. Q. lam anxious to get at a clear idea of whether 
the black soil in Yellandur, which yields very good wet 
crops, is true black cotton soil F — Yes. 

167. _Q. Has it deep cracks!’— Most of the hlack soil is 
under irrigation ; I cannot say I have noticed parlicnlarly 
whether these cracks remain. I cannot speak positively. ^ 

158. Q. Is it very deep P— I should say so, 

159. Q. Does black soil when under irrigation take more 
water than the other soil?— I am unable to say. I should 
think it would take a great deal more water. 

. 160. Q. You allude to the practice in several taluks of 
Chitaldiug of running up em bankmeuts in favonrable spots 
not to hold water, but to collect silt and soil. TYere ttere 
many of these made in the great famine P— Yes j they have 
been there from time immemorial. 

161. Q. Did the lands behind them yield crops P— Yes 
wrtainly; I think some crops were to be found there when 
they could not be found anywhere else. 


own terms; they reduced the assessment- wnichl was in' Colonel 
existence at the first settlement to the highest Sij ' crop J.P, Grant. 
rate and wells which were made during the cnrrency of ' ' ' 

the settlement they assessed at simply dry rates • then " ' 
on a well under the aj/ahat of a tank they said we will 
take double the highest dry crop rate ; that would mean 
taking a great deal ; there is no limit -if this is done I 

B^bayprbo^ple over strictly follow’ the 

fion't think they wiD go as far as Bombay P 
—They will be more liberal ; certainly they won’t ignwe 
wells which are dependent on tanks and Government works • 
they must impose a different ^stem there. 

172. Q. {Mr. Sajaraina Mvdttliar .) — ^You say that in 
the case of welts in wet lands the assessment is double the 
orttinary dry rate P— Mo. 

178, Q. Is it proposed to do that P— Mo revision has 
jet beea carried out* 

174. Q. Is it proposed to adopt that policy of charging 

double rates for wells in wet lands P- 1 think not. I 
merely mentioned it by way of illustration ; nothing’ has 
been settled in Mysore. " 

175. Q. "What has been the increase in irrigated area 
under tanks ; do you happen to know P— I said I thought 
there had been an increase in the irrigated area under 
tanks, but I conld not pve yon figures. 

176. Q. Could yon say, roughly, what is the percentage P 
—1 believe there has certainly been an increase. lam 
unable to give figures. 

177- Q. Wm it due to the construction of now tanks or 
the repair of old ones p— I have no aoonrato information. 

178. Q. Can pu say for certain there has been an in- 
crease P— Certainly. 

179. Q. Notwithstanding the fact that no attention was 

paid to the repair of minor tanks P— Yes, there has been 
an increase. “ 

30 years, do yon know whether 
much has been ^ent on the repair of these minor tanks 

that^i^M^**^^” Department, you would find^hat 
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Tbo area of tlio ontiiio prorinoo being 2ni805 Rqnaro inilPR 
-nr 18,793,000 ooi-OB, the proportion of onUlvatcd land In 
S3'7 per oont, the proportion of dry onltivntion being 
28‘8, of wot 4'1, and of garden 1*3. 

It Is stated in the Mysore Atlas of 1000 ibai llie cost of 
living per mass of the popnlation is Its. 8 per bead per 
month, or Bs. SO per annum. 

The not value of the produce of 1 aero of dry oiiUlvnllou 
may bo taken at Bs. 11, of wot at Bs. 70, garden Bs. ^120. 
Oonseqnently the total value of the crops in an ordinaiyr 
year is 7,73,077 X 70 + 63,17,608 X 11 + 2,48,011 X 120 
= Bs. 14,18,88,208. 

The agnonltnral population (adding 10 per coni, to the 
Oonsus for 1801) is 8,400,762, and tbereforo tlio value of 
the produce is equal to a little over Bs. 40 per bead. 

The margin is tberoforo rerj small, and I am inclined 
to think that either the area of onltivntion or value of ibo 
produce (always most diflioult to ascertain) is nndor*cstl> 
mated. 

It would bo interesting if calonlations on these lines 
could bo oconratcly worked out ns the resources of the 
country ns regards food-grains would then bo known. 

I have given tlio foregoing iiiformalion regarding irriga* 
tion works and areas of onltlvatlon and revenno, cte., in 
this province, in hopes that it may be of some interest to 
the Commissionors, and may enauio them to form romc 
opinion as to tho capabilities of the present works as a 
protcotion against faiiiino, and I will now proceed to 
tonok on tho subjeots which form the raiton tCitre of tbo 
Commissioners. 

These subjects nro— 

{l*t) the obaraotcr and ntili^ of tbo oxisting programmo 
of relief works, and tbo arrangements pormo* 
neatly required for reonnstituung theso pro* 
grammes, and for maintaining thorn in Ibe.mcat 
cfBdent manner ; 

{2nd) whether any opnortunUica exist which are at 
present not ntiiizod, or aio Tcr^* iiiipcrfcetly 
utilised, for minor canals, storage reservoirs, and 
other irriuation works on a eomparntlvoiy small 
scale, which mayor may not bo “pniducilvo” 
in the technical sense of tho term, hot which 
will nCord material proloetion from droughts ; 
{3rd) the utilization of hill streams, or tho formation 
of storage reservoirs ; 

{dth) improvements in the matter of well irrigation, 
and whether Governinent iniglit not give more 
assistance to owners and ucenpiers in this respeet 
by means of loans, and by expert advioc, or by 
gruuts*in*tud from the annual z.imine grout. 

As regards iVb. 1. — The total population of the pro- 
vince, adding 10 per cent, to that given in tho Ceusus 
Beport of 1891, is 6,327,876. 

The popnlation of the area not liable to drnnght is 
(adding 10 per oent. to the number given in the Osusna of 
1891) 1,606,295. The halanoe remainlug is theroforo 
S;732,680. • 

It is laid down by the Director of Statistics, Mysore, in 
. his memo, of 21et February 1930, that euffioient email 
works should be provided to afford employment for 10 per 
cent, of the popnlation for six months^ and sufficient largo 
works for 10 per cent, of the population besides, for three 
months. 

These oalonlations are made with reference to the num- 
bers on relief in previous famines. 

. If these figures are aocepted, and T think it possible that 
in a bad famine such as 1876-77 relief might have to be 
afforded to the fnll number, it means that employment 
must be found for 373,268 persons for six monllis, and for 
another 873,268, for three months more. 

The amonnt that each person will earn is generally taken 
at Bs. 8^ per month, or Bs. 21 for six months. 

The amount of the estimates to he entered in the famine 
programme for small works (that is, minor irrigation 
worte and village works, both of which might be carried 
by civil officers) must therefore be Bs. 78,34,418, or over 
78 lakhs ; and tho ambnnt entered for large works (to 
T? Bnblio Works Department) must bo 

ABe 39jl9j209« or over S9 lakhs* Coneoquontly works cost- 
ing the enormous sum of 117 lakhs must be.estimatsd 
for and onterod jn ths famiue prograinino. 

I will now consider tho number of relief works required. 


1'horo are altogether 883 hohlies (a collactien of villagw) 
liable to famine, and the Director of Statistics reeotnmends 
that ihero shonld he at Icavl two small works for eadh hobli, 
and Ihreo or four would bo bettor } if throe are allowed, the . 
number of small work* required would be 999, nj 1,009, 
and the avernge cost of eaoh J-J-JJ!-*, or Bs. 7,838. 

'ilioro are altogether 33 ontiro taluks and 21 parts of 
.taluks liahto to drought ; and it is recommended that there 
shonlil ho three largo works for each whole taluk, and two 
for each portion of a taluk. 

Tho numl er of large works should therefore be 88x8+ 
21 X 2 ~ 160, and tim average cost of eacb AJtjS&P.* =: 
Be. 26,126, 

Tiiore iias theroforo to ho provided (a) 1,0(X) works cost 
itig Bs. 7,8.33 each, {b) 160 works costing Bs, 26,12*1 each. 

Nou at regards (o).— Tiic oneslion arises, how so many 
works costing a largo sum o.’ieb ere to bo found ; tbo only 
siiibII Works (hat euuld bo carried ont are tilltge relief 
works, and tlio restnration and repairs of minor tsnks. 
Yiltsgo relief works generally consist of filling objection-' 
able pits niid ditches, clearing prickly pear, deepening pond.s 
and wells, and eonstrnetlng new wells, etc. ; and it is very 
seldom thut the estimate for any one of these items cxeceds 
Bs. 200. 

Tho number of minor tanks in tho province is 20,609. 
and it is possible tliat useful work miglit be found in con- 
nection with 10,030 of these | but tho amount of the 
retimato for each would certainly not exceed Bs. 600, to 
timt the total amount of the estimates would bo 60 lakhs, 
leaving 28 lakhs for viliogD relief works ; and as it has been 
Btatod that the avenge estimate for each of tho letter works 
will not execed Bs. HCO, there will have to bo 14.000 such 
works. Thas, in time of famine, tlicre wonid have to be 
10, (XX) small public works (minor tanks, etc.) and 14,000 
villni'o relief works in progres.*, and the amount of super- 
vision timt would be required would be enormous ; and I 
believe it would bo qnito impnoticablo to cany on relief in 
. this manner. 

It must also be considered how long It will fake to pre- 
pare estinmto for 10,000 minor irrigation works, and that 
if estimates are prepared now tboy will bo almost nsele.^s 
a few yc.-iT8 hence. 

As regards (6).— The diffienltics arc not so great. .There 
are abimt 1,013 major tsnks yet to bo re9t4ircd, and it . 
would no doubt be my enoegh to select 160 of these, 
estimates for restoration, each of which would average 
Bs. 25,010. There would, besides, be new works wbieh 
may i-ost from Bs. 26,000 to several lakhs each, but the ' 
estimates for ail of these will necessarily toko several 
yeare to prepare. It is therefere ^bablo that in five years 
ciiongb cstiiuiitcs for largo works, such os restoretion of 
major binks, and tbo coiistruotion of new ones, to afford 
all the relief necessary, will bo ready. 

Beferring again to small works, I have shown that the 
proposals aro almost impraotioabls owing to the Impos- 
sibility of adequate soperrisjon. Village relief works are 
of course mccessaiy to piovido help to those who seek, or . 
who have to romain in their homes to attend to' cattle 'and 
other diimestio mattets. 

■As regards largo works, I doubt exceedingly tbo advis- 
ability of einpluyiug famine labour on works requiring pro- 
fessiunal skill, and no works require so much cafe in con- 
struction ns earthen reservoirs ; and I siionld be sony, ns 
an Engineer, to bo responsible for tho safety of an earthen - 
dam to contain any ^at depth of water, if it was oon- 
striicted by famine labour ; but if carried out under pro-- 
fHEsiounl supervision, and under tho usual publio works 
rules, tbat would^ be a different matter. Another point 
to be considered is that a severe famine would pro^bly 
so cripple the resources of the State that it would be im- 
pos.iibleto complete all the large irrigation works that 
had been pat in hand. 

In times of famine I would therefore— . , _ 

(Is^) increase the ordinary pnblio works to the greatest 
extent possible, starting some of tho large new 
works entered in the programme so as to give em- 
ployment to all kinds of labour. All these works 
should be carried out under professional super- 
vision and 08 in ordinoiy times, except that tho 
rates, should, be ^increased in proportion to the 
cost of food-grains, the excess being charged to 
ffimine ; 

{2ttd) start village relief works for such as cannot leave 
their villages, supplemented by many minor irriga- 
tion works as can bo supervised ; ' ' 
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.©rrf) (o) oblleot load metal, ipreacUng when required, 
and dig ride diairie ; 

" (S), dig obanneli from taski ; and 

(e) caxij out railiray earthwork. ' 

No. 1 would be under the oidinarj public works estab- 
. liebment of the proTince ; 

No. 2 under the ciril authorities; 

No. 3 (o) under ofBoersi whether professionel or not, 
borrowed, if -necessary, from other States ; 
((} and (e) under professional officers oh- 
. tained from other States if necessary. 

I consider that preparing metal for roads, spreading it 
when required, and digging side and check drains is the 
.reiy best form of relief work. -An estimate for ooUect* 
iog metal for many miles of road can be prepared in a day 
\rithont any levels or preliminary investigation. The metal, 
when collected and stacked at the rite of the road, is use- 
' fnl for many years to come. The work is suited to the 
most unskilled labour. The supervision is comparatively- 
easy. There is generally a network of roads, so that nearly 
evejy village is within reasonable distance of one. The 
expenditure, though conaiderable, will save a large portion 
of the expenditure on the up-keep of the roads for* several 
years afterwards. Fewer tools are required. It gives 
employment also to carts for the carriage of the metal. 
Camps can be more conveniently formed. 

. In tins provinee good stone is found clcBo to nearly all 
the roads. 

After the espeiienoe of three famines in the Madras 
Fiesideni^, I have come to the oonclnsioh that preparing 
road metal is generally the best way of employing famine 
labour. Making new roads is in most cas‘<s a mistake, as 
they often csnncit be maintained afterwards ; though of 
course if the formation of a road has been decided on and 
it has been asoertmned that funds will be available for its 
future np-keep, then It is a veiy good form of relief work, 

I have not lost right of the fact that the restoratiun and ' 
lepriis of eristii^ irrigation works has the double advan- 
- tage of aSbr^ng employment to the distressed and of being 
to a certain extent a proteotion against famine, and that 
■ therefore as much labour as possible ehontd be employed on 
them ; hut I am convinced that the exeontion by famine 
labour of such a vast number of scattered works will be im- 
'praoticahle; and 1 feel sure that in any severs famine in 
this province recourse will have to he had to road work; 

In this provinee there are 6,332 miles of roads, mostly 
gravelled, and it may he assumed that 6,000 miles are in 
the &mine zone. If three feet depth of metal for 
, 13 feet width were collected (which woiud be available for 
' repriis for several years), it would mean 44 millions of cubic 
. yards of inetal ; and if each coolie breaks I- cubic yard per 
day, it would keep 88 million cnolie-s employed for one ^y, 
or, in round figures, 500,000 coolies for six months. 

There would besides he the collection of binding mateiial 
and the spreading of first layer, watering and ramming. 

. Though I believe collecting and spreading metal to be the 
best form of relief works, there are other forme that I con- 
sider nearly as good. One of these is excavating channels, 
Bnek as the channels (estimate about five lakhs for earth- 
work) from the Marikannve reservoir, and there will be 
other channels from the new reservoirs proposed for con- 
strnction. 

This tind of work reqnires more snpervirion than 
collecting metal, as levels have to be carefully kept ; and 
the laying ont and ohec^ng the work done and making 
paymento involves a great deal of lahonr, and this leads to 
specnlation. 

I cannot understand why there shonld he _any objection 
Bsil-iosas. to the construction of rail-roads 

as famine works, as the earth- 
work to these oertainly does not require so much ^are in 
its execution as in the case of large irrigation works. 

I consider that the formation of railway cuttings and 
embankments, and collection of ballast, would be a very 
good form of lelief work; always supposing that the 
surveys and estimates have been completed and the line 
selected. 

In this province we have projects for two sneh lines 
ready— one from Bo^ngpet to Solar and the other from 
Chikbaliapnr to Dodhallapur. Projects for the lines from 
.Arsikere to Mangalore, and Mysore to lellicherry, will 
ehortly he ready. The formation of the cottings and 
embankments and collection of ballast for each lines cannot 
cause any loss ; for even if the irils are not laid for some 
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years, the work done will pot deteiioiaie; in fact will, 
actnnlly benefit by having been exposed to seveibl mon- 
soons, if small sums are spent annnally os maintenance of ‘ 
banks and drainage of tneonttinga. I ihertf ore 'consider 
that colleoting road-metal and earth-work, 'etc., to railwaye 
shonld form by far the largest item in the faminA pro- 
gramme, and in addition as many large Mmtion works as 
^.can be fonnd shonld be entered, to he carried ont under the 
ordinary mles of the Fnblic 'Works Department. As 
regards village relief works, and einril irrigation works, 
it will ho sufficient if a list of . snoh works . were , entered ; 
to prepare estimates for each of these would he .waste of 
time, as the conditions of the bundt may be quite difierent . 
when famine occurs, and the estimates wonld be nseless. 

. It wonld bo better to prepare the estimates as necessity 
arises. 

They wonld probably be only rongbly prepared, but even 
admitting this fact, are more likely to he correct than if 
prepared years before. 

As stated before, there are 1,013 major tanks in the pro- 
vinee yet to he restored, and the estimates for these are now 
being prepared by the Exeontive Engineers for insertion in 
the mmine pronramme. The prohable average cost of 
restoring each tank will he about Bs. 5.000, so the total 
snm tbit can be expended in this way will approximately 
- he 20 l^hs, and it wonld be very advantageous, in a famine 
protective sense, if snoh works conld he carried ont ; bnt I 
believe it wonld be impracticable to properly supervise 1,013 

works scattered over above 27,000 sqnare miles, and if not 

properly supervised, the work done wonld be nearly nseless 
and a large snm of money wasted. It wonld therefore be 
advisable to attempt to carry ont only ns many ns conld be 
properly supervised, which I do not think wonld he more 
than 80 at a time. 

A special --'nnerintending Engineer is now en^loyed in 
preparing preliminary reports regarding new large irriga- 
tion works that can be of nse as famine protective w'orks 
whether they will prove directly remunerative or not. The 
estimates for these may .imonnt to many lakhs of rupees. 

A storage work is considered remunerative if the cost of 
storing I unit, 261,360 c. ft., is Bs. 100 or less. A 
unit of water is sufficient for one aore of cnltivation on 
which the average assessment may be taken at Rs. 4. 

In this province the rayats are honnd to pay an acreage 
contribntion towards the cost of the exeontion of any 
irrigation work by which they will benefit. Costing over 
Bs. 25.000. The amonnt of contribntion varies and by 
* the rules no work shonld be begun till it has been paid. 

In the case of works under Bs. 25,0f0 the contribution 
is vulnntary. In times of famine it would probably he 
necessary to waive the claim for contribntion. 

A* regardt the 2nd eubjeet before the OommUtion, viz., 
whether opportvnities exist for utilizing minor channels’ 
storage reservoirs, etc. — Tbis is already answered by what 
I have written. There are about 10,0C0 minor tanks that 
nan be nsefnlly Te.stored and repaired besides the feeder and 
distributary channels connected with them; the average 
cost of the woik required to each wonld not exceed Bs. 600, 
or in all 50 lakhs, and no dnnbt by tbis expenditure a good’ 
de.'il more water could be restored. 

On page 11 I have given the number of tanks in each 
district, and it oill be seen that the Hassan, Badnr, and 
Shimoga districts are the best supplied with tanks; bnt 
’ most of these tr-nks are situated ontside the famine zone 
and are in most cases mere ponds or small Jsaites at the 
heads of perennial streams in the Malnad. 

The Kolar district with its &,497 tanks is, perhaps, the 
best provided with storage works, as it is calenlated that 
85 percent, of the rainfall in average years is canght by 
these tanks ; but nevertheless this year there' was a near 
approach to a famine in the district. It is therefore 
evident that small ' reservoirs are no direct protection 
against famine, as, when there » deiioient rrinfall, the^' 
on!^ receive a rartial supply. They are of nse indirectly, 
as, by irrigating the full area daring a good year, th^ 
tend to mitigate the distress in a had year. 

mie only real protection against fiimine are reservoirs 
that will hold a two or three years’ supply for the lands 
under them and channels from the larger rivers which 
have their sources in the IPestem Ghats and Coorg. 

As the .duty of water affects materially the area that 
BWj o! irafer. ““ A « * 

- _ that should be carernllyeonsilered. 

In this prcvmce the duty f or toect iirigationis taken 
at Ic. fk second for 25 to 80 acres, or sometimes less ; 
that I believe to he far too low. bnt no e^eriments hare 
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been made, and the regulation Is . . under Ibe olril antbor* 
iliee. 

In JiTodriii .the duty was formerly ttilcon At.l'0. ft. for 
66 acres ; bat from experiments made latplyi it ia found, 
I believe, that in tlib cnscs of largo ' areas of cultivation 
1 0 . ft. is Buffioun't for 100 acres. ’Thd matter is one of 
great importance ; for, if the duty of water can bo doubled, 
that is, 1 0 . ft. can suflico for CO noros instead of 80, the 
irrigation from the Canvory obannol might bo voiy much 
extended. 

The doty of water should depend n .good deal on the 
conditions of the irrigation, tbe.rainfall, and the nature of 
the soil. In this province the land irrigated^ by channels 
. is. generally ont into terraces, and tho soil is mostly red 
soil. Under tanks the ayahat is nsnolly flatter than under 
channels, and the soil varies, being sometimes red and sandy 
and sometimes blnek cotton ; bnt in all ensos it is nssumed 
that 261,860 o. of water is snifiolent for 1 aero of paddy. 

There would no doubt at first bo considorablo diflionlty 
in reducing the supply of water by half, ns iboro would bo 
great opposition on tno part of tho rayais, bnt I think it 
would he well to try tho experiment on one ehannol, and 
I't* enccessfhf apply i't‘ io ail. 

In thecaseofeloragoworksit is. nssnmed in this pro* 
vlnoe that 1 unit =s 261,860 ^o..ft. is snfBciont for 1 acre, 
including evaporation. Tho unit is oalonlated as 6 ft. dopth 
on 1 acre. 

If we take the evaporation >to he 2 ft. during tho six mouths 
of irrigation, the duty of wstcr is 1 o. ft. per second for 
about 90 acres j and if no allowance is mode for ovapora* 
tion, about 1 o. ft. per second for 60 acres ; tliis scouts to 
prove that the duty of water in the ease of direct irrigation 
is mnoh too low. 

Propotei famine proteolive laorJis. 

I’have now received tho statomentsof proposed famine 
protective works in the several districts and they ore 
attaohed to this note. From them the following informa* 
tion is gathered i— > 

Kolar (2tVricj.*.-In this distciot there arc six works 
for which no detailed estimates have been prepared. The 
approximate cost of these works is Rs. 6,38,000, of which 
sum Rs. 2fi0,000 wonid be available for famine labour. 
This at Bs. 8*8.0 per bead per month would give employ, 
ment to 12,833 peraons for six months ; that is to say, 1*89 
per cent, of the population of 660,133 (10 per cent, added to 
Census of 1891) for six months. The quantity of water 
that will be stored is 3,760 units sufficient to irrigate 8,760 
aetes in ordinary years, but in seasons of drought there 
would be no irrigation from them. The total expenditure 
will be Bs. 6,38,000, and the revenue derived by Govern* 
ment Rs. 15,600, or 2*88 per cant. 

By inoreasing the area of irrigation to a small extent 
during ordinary yean, the proposed wnr^ wonid no donbt 
be of some use in mitigating famine in years of drought 
hntinsnoh years they wonid be praotioally useless for 
irrigation purposes. 

Kolar is tbe- district best supplied- with tanks, ’.and 
is, all the same; very liable to drought. There have been 
several yean in whioh famine - has been immi* 
nent, and 1 believe in times of famine Sufficient irrigation 
work on which to employ the distressed could not be found, 
and .that reooune would have to be -had to roads and rail* 
roads. 

Bangalore 'There are -six works in this dis* 

trict, of which four have been folly invest^ted and the 
estimates prepared. .The approximate cost of all the six 
-worksis-Ks. .13,83, 883,.ont of which Rs. 7,66,000 would be 
available forifomine labonr. 

The population of the district is 883,883 (10 per oent, 
added to Censns of 1891), or say- 800,000 omitting that 
portion of the population of Bangalore town not likely 
to be in need of relief. 'Bsi 7i65>000 -would give employ, 
meat to 86,429 penons for six months at Rs. S-S-^O 
per month per- =£ea(f, or t'o 4'd of the population; The 
amonnt pfcwater that will -be stored by itbe proposed -works 
.is 13,850 .units, whioh will snfflce.for/13,850.aci«s.in yean 
.of oroinBry rainfal],bat in years-of . drought only four of 
the. worka will-be of-any .use, and.thesB.ionr .together .will 
then hp able to irrigate 8,170 acres. 

-The total cost of- the works being Bs. lS,83i8S8 and the 
revenue derived by Government Bs. 67,760, the pdieentage 
is 4'2 on, the expenditure..- It will be seen tW in this 
distriot .alw -,.the. proposed -.wendcs .will have little -direat 
eflfpct in sewns of. drought. 


• t s 

. Tumiur. ditlricl.-^ThoTe are -ten -works proposed in 
this dislriot, three of which .havd been investigated and 
ibo estimates prepared, six for wblob.rongh eetimatei have 
boon prcparcu, and one regarding wliich nothing has been 
done. • • 

Tho total cost of tho whole (if the works will approx, 
imntoly bo Its. 24,82,600, of which Rs. 12,83,000 will be 
nvnilnblo for fnmino labonr. ^is will give employment 
to about 6 per cent, of the population of 080,119 persons 
. for six months at Rs. 3.8*0 per month per head. The 
qnantity of water that will ho stored in years of ordinary 
rainfall will be 22,861 units, anilielent for 22,861 acres ,* 
bnt in years of drought only four out of tho tan works 
will bo of any nso, and those four together will ' irrigate 
6,660 oeros, Tho rovenuo derived from tho works will he 
Bs. 1,01,200, giving a return of 4T per cent. 

Of tbeso works tho reservoir on the Sfaimsha river will . 
he a-fino nrotootlro work, ns it will irrigato 4,000 acres in 
season or drought ; but-it ninnot bo conridored romnnera* 
tiro, as it will only give a return of 8*6 per cent. 

Skimoga dUtrict.'— There no only two falnks in this 
district liablo io famine. Tbeso are the Cbnnnagiri and 
Hoanaili talakg. 

Only iliTco largo works aro proposed : for one a detailed 
estimate has been prepared; for another a rongh estimate 
has boon got np ; and for the third nothing has been done. 

Tho total amonnt of tho estimates is approximately 
Bs. 17,10,000 and tho amount available for famine labour 
Bs. 8,70,(.00, whioh at Ra. 3*8*0 per month per head would 
Cpvo employment to obont 42,000 persona for six months ; 
that is to any, 27 per cent, of the popnlation of the area 
liablo to famine. 

Tho revenue dorivoi from the works will bo Rs. 74,500, 
or 4‘4 per cent. 

About 22,700 units will ho made avaQsble by tho works 
and 22,700 acres n ill he cnltivatcd. In years of dronght 
21,600 acres can ho irrigated, as two of the works are fed 
by poreanial streams. 

In addition to tho works mentioned, there is a magnifi. 
cent site for a reservoir at a place called LakvaUl on the 
Bhadia river. Tins project was investigated years ago 
by tho 'ofiicers of tho Knrnool Canal Company. No finer 
site for a dam could exist, but nnfortuunloTy its construc- 
tion would bo of littio benefit to the lands in Mysore tern, 
toiy that it would commend, as that portion of -the pro* 
vino’o is ’ not liable to famine and tbe popnlation is very 
^aiso ; bnt as a means of regnlating the supply of -water in 
the Tangabbadin and Krishna rivers for the benefit of 
lands in dlodras, it would bo invalnable. The drainage 
basin is 776 square miles and tbo aveiaire rainfall 160 iniihes 
per onnnm, and taking the run-oif at 60 per eent. (not too 
great an allowanoe for each a high rainfaU and hilly 
oonntry), tbe amount received into the reservoir wonid ba 
200 m. 0 . ft. per sqnnro mile. Tbe total supply would 
thereforo bo 155,200 m. c. ft. 

The site is rocky, in the middle of dense jungles, and 
very unhealthy. The -dam wonid probably (jost 100 lakhs - 
.of ropees, bnt the benefit to -Madras irrigation to he derived ' 
by its constrnotion would he enormons. 

There is also an excellent rite for a reservtnr on the 
Tonga river at a plsoe (»l]ed Mndaba. The avenge nin- 
'fell IB 150 inches pei anunm and drainage basin is 782 square 
miles. This also would not benefit Mysore lands, bnt 
wonid be of great advantage to the.irrigation in AEadns. 

The two reservoirs together oonid probably he made to 
store 400,000 units, ana the dninuge basins being so 
immense and tbe rainfall so heavy, the reservoirs .wonid 
fill more than once. The amount stored ^wonld suffice for 
400,000 sores. 

Chitaldrtig district . — This is the district , most liable 
to famine; yet in the year 1895 when there -was famine in 
the adjacent districts (Bellaiy and Cnddapah) in the 
Madias Fresideney there- was only slight distress in 
Chitaldrng, bnt in the great famine in 1876-^78 many 
ifhonsands of people died, 

.The soil is a. great part of black cotton, and dry’ crops ore. 
easily raised by -means of Tcattes, and - the people .no not 
seem keen about wet onltivation. Seven large -works are 
jpropnsed as'famine protedtive works. =Oae - of these, tho 
.'Maiikanave reservoir, is -now -in- aonrse of ‘construction ; 
fanother'has been folly investigated ; bni-nothing has bron 
(done re^rding tbe‘ other five.; and tbe Madras Govrin* 
-ment- have objected' to the oonstniction of three of them. 

The amount of the estimates, '^for 'all. -the .works, omitting 
the Maiikanave, is Bs. 8,44,450, and'the amdnnt available 
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for fuminc ln\'oiit is lis. 4,70,000, or sttfliclcnt for tlie omt^loy* 
wontof 4'8 por font, of tljp popBlftHon of •405,3r>0 for si* 
inonthi. . ■ . 

The irorlis will sforf 8,050 units of nulor in onliniit^ 
ywrs, cspiiWe of irrienUni: 8,000 ncr.'s nnd 1,50.1 nw* In 
Mtsoo of drongW. JDlie wrcnne to bo dcrircd will bo 
n». 81, OW, Itcinc 8‘C per rent, on tlio oxpendllnrf of 
It*. 8,4 1,450. 

Tbo Xfnrifcnnftrp reserroir nnd chnnnels now under 
eonsln^clion 5* e stlmoted to cost 80 Ultbs of mpees. Tho 
eresl of d.ira will bo 142 feel nbore the bed of tlio Vo divrali 
rire r, tbe fswipe being nt ISO feel. 

Ttstapoeity, when full, will bonbonl llfl,OOOnnit»,«ipsble 
of irrirsting lIG.OOO seres, but It will only fill in very 
oTCJpttonsl yrnps ; nnd In yr.ir» of ordlnnry ^minfnll tbo 
water reecirrd will lie nboat 80,000 unit* nnd in very bad 
years not more titan 10,000 nnit« can be expected. Tlionglt 
this pnnd worl: m.ar not prore dirrelly if mnneratlre, it 
will Is* n gre-it pr.iteclion nc.ainrt famine In the t-ilnta nf 
Challabcre and fliriyor wliteb campilse tbal pilion of the 
dbtrirV moil liable to f .amine. 

JToiittr rfiVtnV.'.— The onlr parts of the diatrist liable to 
famine nre the whole of the Kunr .and parls of the Cliifc* 
mspnlnr nnd Tarikere tnluk*. Si* large works nre propote.!, 
tbe citlmatw for three of which Imre been fnlly worked 
ont, nnd for thr ether Ihrre preliminary inretlipattoas 
hare been made. 

The total npproiiraate foil of the work«_ will be 
Its. 4.55,871, nnd the nmonnt nmilnhle fcr famine babnnr 
lit- l,3CtOOO, whirh wonid nfford employment to .T2 per 
cent, of pepcla'.ion (ISP,4SS) of the area liable to famine. 

The quantity of water st.ored by the propotftl works wjH 
be 4PS0 units, capable of Irrigatioe 4,080 nrre* In yeaisof 
ordinary rainfall and 2,300 acres in years of drought. 

The rerenne to be derfred fmm the works 1* Its. 25.000, 
wliieh will gire n return of 6'6 per cent, on the expcndiinre 
of Es. 45,587. 

ITattan rfWricf.— Tbe part tens of the dlstriel rot Hahle 
to famine nre the Sfanjarabid nnd pari of tin* Helor talnks ; 
the pepulalion of the remaining portions !< SOS, OSS. 

The }<nrt of this district liable to famine is studded with 
tanks, and (here is little eeope for new irricatien works. 

O.nly (wo works nre propo*ed, nnd nrilhcr of there Isw been 
InreittgaW in detail. The nppro*lrcate eewl of the work* 
is Rs. 1,05.000, of which Re. 68 OOO is nmllable for famine, 
which nt .Its. S-8-0 per bead will pire emplormeitl to nlKinl 
•7 per cent, of the pspaln'.lon of the area Ikable to famine 
for si* mcnlba. 

The work* nre for direct irrigation from pcrenninl xlream, 
nnd they will irrigate 2,500 acres in year* of ordinary rain- 
fall and 1,750 acres in years of dronght. 

The araoutti oi rcrenne that will be derived from their 
eonrtrtiction is Its. 7,000, which irpreienta n rrtnm of C’C 
per cent, on the expenditnre. 

8/yeerf rfiVnVf.— Tbo portion of this diitrirt which is 
under direct irrigation from ehnnnrla taken off from the 
Canrerynud its branehes ia not linble to rnmiiir. Tho 
lalolai that snlTer during ecasona of dronght ore Cliamnmj- 
nagar, Gnndlnpet,2fnpnmangnla, Handya, Krishnnraipete, 
and Malralli. Tho area oi these taluba is 2,001 square 
miles and tho population 550,700. The above laluka nro 
covered with tanks, bnt during aeasoni of low minrall they 
roeelvo but litllo water. 

Kino works arc proposed in ttii*d!«frio|, the cslimato for 
'one of which fans been prepared in detail, for (ivo prelimi- 
nary levels liaro boon token, and for threo nollilnghss been 
done. Tho appronmato amount of all the calimstos is 
Its. 30,46,000, of which snm Rs. 23,40,000 is nvailnblo for 
famine Inbour. This would give emnloyment to 2U'2 per 
cent, of tho population of thr area linbfo to famine for six 
. months at Rs. 3-8*0 per head per month. 

Of tho propmed works, ihreo arc for tho extension of 
channels for direct iirigation ; hut unless tho dnty of water 
can bo increased it seems doubtful if tbo irrigation nndrr 
channels can ho extended. Tiicso extensions nro calcnlntcd 
to irrignto 10,600 acres. Tbo foroaining six works nro re- 
eervoin. Tho amount of wotoc stored will be lliSilO units, 
sulEoiontfor 11,300 aorcs. In years of dronght 20,460 
aores can bo irrigated by both channels ond tanks togotbor. 

The total rovenuo to be derived from tho worka ia 
Rs. 1,48,000, whiob is about 4 por cent, on tho proposed ex- 
penditure. 

Besides tho worka mentioned in tho si ntoment, there nro 
many old rongh-stono nniouts that ahonld bo rcplooed by 


water-tight ones, and this, in my opinion, should be done 
before any attempt is mode. to extend tho channels. 

The cost of rohnllding tlio nnients will probably amount 
to 10 lakhs, bnt will not bo a snitablo work for famino 
Inl'onr. There is a fmo sito for a largo storago reserrior on 
the Canvery river nt n place called Rama<wnmy Knnavc,* 
on (he borders of Coorg, but the Government of Urndros 
would probably nbjoet to it* construction. 

From these district statements tho following resulfs are' 
obtained for tbo whole provincot— 

Number of proposed famine protcetivo works — 

Fnllv investigated ... 18 

Partly do. ... 15 

Not do. ... 20 

. Total . 48 


Approximate cost of all tho proposed works is Rs 
1,07,4 t,C54, »y 107| lakhs of rnpre*. 

The amount nvailsbl* for famine l.ihonr Is Rs. 40,70,000, 
which wonid ntTord employment to nbont 5'2 per cent. n{ 
the popnintion nf ttc aren liable to famino for aix month* 
nl R*. 8*8*0 per lie.id per month. 

The rcTcnuo derived from tbe works will be Rs. 8,03,870 
nr 3‘4 per cent, on the expenditure. 

The total amount .ef water stored will ho 87.881, and lli( 
area irrigated in vmrs of ordin.aty roinfall 100,881 nerea nni 
in yciita of dronght 6041.30 acre*, ineinding direst irrigation. 
Itnt unfortunately in years of drought the dlsirieis niosi 
liable to famine, rie., fiangalore, Kotar, Tomknr, nnd Chitnl- 
drug, will only have the awa of irrigation increased by 
10,:50 acre*, while in the district of Kolnr there will be no 
irrigation at all. 

I may hero mention tli.at the figures given in the atalc- 
mrntaare only rough appmsimation*. Tlioro has been nc 
lime to get tint aeciif.Mc figure* htfuro the arrival of the 
Indian Iirigation Commission. 


A special fstahlishmenl will now be employed on working 
miMcrtm-aif. out all the projects in detail nnd 
■ * they anil tben bo entered In tbe 

famine programme t snch ssnre »hown to be lemniicrativc 
can ho carried ont In ordinary yc-ats as fund* are avnilablc, 
and those that will he a probation ag.lusl famine, thongli 
nut directly reiminrratlre, will be left to bo carried ont in 
years of scaveUy. 


8pe.-i.n1 establishment* arc now eroplo.ved under the Exc. 
entire Enuincer of each distriel In preparing citiniates for 
the 1,013 major link* now rcm*ining to bo restored, and 
lhe*o will abo be cnlcrel in the faiiiinc programme; tho 
average cost nf each will be abaul Rs. 6,00y, making a total 
of R-. 60,05,000. 


Tliere are, bc«ide*, about 10,000 minor tanks on which 
an average nf R*. GOO might to nsofnlly expended, or a total 
of Rs. Gt>.00,000. 


There are abnnt 17,000 villages in the province, area 
liable to famine, nnd two or three relief works for each 
village ahonld be entered in the programme. Tho total 
amount in each village need not exceed Rs. 200, making n 
total of Rs. 81,00,000. 


The minor tank nnd vilLsgo relief works, thongh included 
in the programme, need not bo estimated, for in detail till 
orcasion arise.*. 


We will then hnvo n famino prograromo containing.-. 

Rs. 

48 largo now works costing . 1,07,44,654 
1,018 major tank restoration costing 60,66,000 
10,t»00 minor tank roxtoratiun costing ’ 60,CO,000 
Village relief works costing . . 3l,(j0,000 


This, of course, is ample to meet nny famine that may 
ooenr, but it wonid bo impossible to carry ont all tbcse'wofks 
at a time ; nnd it will bo necessary to select only ns many as 
can bo properly supervised, whicli (unless the staff of the 
province is augmcnlcd by oifieers lont by other Govern- 
ments) I don't think will bo more than 8 largo now works 
approxlmato cost 17 lakh's — ’ 

80 major lank restoration . . ' 4,00,000 

IGO minor tank restoration . . 48,000 

■^llago relief works, aay . . • $0,000 

Total . 4,78,000- 

But I liavo already shown on page 16 that Rs. 117 Inkfas 
of work mnst bo provided in case of a scrcro famine, and 


Colonel 
JD. Jlfcjy. 
CampheU. • 


•Since fonnd to be Impnctirsble, m the town ot Iteiitpet would bo lobmcreed. 
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I am o£ opinion that, in addition, to the. works mebtioned, it 
will be necessaiytohireieooarsQ.tooolleatiDgroad-indtal, 
wMoh will not reqaire inuoh professional .snperTision. ■ 

The following is my opinion regarding famine protective 
works: — 

Direct irrigation from channels such as those taking off 
„ ■ ^ ' from the Oanvery and its tribnta- 

romlne protect on. jjgg ^ protection against 

famine. They have never failed even in the years 1876- 
78. 

Tanks fed by perennial streams are also a snre 
protection. Large storage reservoirs containing a two or 
three years* supply, or which by feeding a stream make 
the supply perennial, are a protection against &mine ; but 
unfortunately it is difSonIt to find sites for snob works and 
the cost of them is generally prohibitive. 

Small tanks in the roaidan parts of this province where 
the roinfall is small are no direct protection against famine. 
The Kolar district is an example of this, for, in years of 
deficient rainfall, they reosive praotioaily no water and the 
crops under them fail. They are an indirect protection^ as, ' 
by predneing a goad crop during years nf gend rainfall. 


they would. enable the . rayats to tide over; one or two • had 
. years, that is, if they are provident. 

Wells are an exoellent protection against famine in a 
small rtay, bnt in years of excessive drought they generally 
. run dry or nearly so. , 

In this province each well irrigates abdot I'S acres on an 
average, so the nnmher of . wells ' required to irrigate any- 
large area wonid be enormons ; still I think - every endea* 
vonr should he made to indnee the -rayats to sink wells, 
as it no doubt affords a protection against famine in -small 
areas. 

My opinion is that so long as snob a vast proportion of 
.the population of India depends on agrionltnre, that is, on 
the rainfall, there mnst be periodical famines in plsoes and 
no amount of irrigation works will prevent this, as .these 
works are dependent on-the rainfall. 

The only means of preventing nr at any rate of -mitigat- 
ing famine is to onconrago indnstries and inanafaotnres in 
as many parts of the ooontry as possible. 

The Kolar Gold Fields give employment to abont- 40,000 
persons, and there is absplntely no chance of a famine there,' 
though all the crape In .tho district shcnld fall. 


Answers to printed qneatiotis for Publio Works offioers. 


1. Population, area, etc. 
Statement of total area cropped, 1899'1900. 


District. 

PopnU- 

tion, 

1891 . 

Oaltivable 

area. 

Area 

cropped, 

1899-1900. 

Peroent- 
- age of 
cropped 
to onltiv- 
able 
area. 



Acres. 

Acres. 


Bangalore . . 

802,994 

1,098.880 

651,828 

59-2 

Tumknr . . 

580,786 

1,682,000 

97Sy691 

‘ 

59-6 

Kolar . . 

591,080 

867,840 

479,412 

' 55«2 

Mysore . 

1,181,814 

2,023,040 

1,407,256 

69-5 

Hassan 

514,952 

1,000,960 

717,151 

71'6 

Shimoga 

527.981 

989,440 

685,452 

64-2 

Kadnr 

830,068 

673,920 

491,230 

t 

729 

Ohitaldmg . 

413,984 

1,594,240 

1,148,047 

72-1 

'Whole province . 

4,943,604 

9,880,820 

6,503,562* 

65-5 


Statement showing the average area qf land irrigated 
■ Jitr the last ten gears, 1890— 1900, - 


District. 

HZTENT OF IiAND IBBIOATBD, 

ATEBAOS, 1890—1900. 
Aobbb. 

Total- 

wet 

onltiva- 
" ‘tion. 

_ 

Biver 

ohannsls. 

; 

• Tanks. ' 

. 

Other 
sonroea, 
wells, and 
springs. 

Bangalore . 

• 

19 

- 48,452 

4,787 

4^208 

Tnmknr 

» 

987 

52,906 

7,681 

• 61,624 

Kolar . . 

/. 

1,428 

. 49,964 

2,288 

. M,680 

Mysore . . 

• 

6J,2S8» 

82,632 

6,181 

iod;oi6 

Hassan - 

• 

, '9,947* 

. ’ 72,956 

20,476 

103,878 

Shimoga . 

• 

8,111 

.105,6^ 

108,167 

216,927 

Kadnr . . 

V 

5,445 

83,206 

65,488 

104,134 

Ohitaldmg . 

• 

2,190 

. 21,769 

1,205 

.26,164 

'Whole province 

84,830 

412,534 

216,167 

718.031 


* These figures do not agree with those given under Csnvery 
ohansels ; the reason being that Ue area under tanks fed by 
the channels is entered under tanks. 


These figures are compiled from the Mysore Atlas of 1900. 
The total ' 718,081 acres does not quite agree with the 
average area of wet ouUdvation for ten years for the whole 
province, which is' given at 748,068 acres. The difference 
can probably be aoconnted for. by mulberry and sugarcane 
not being inoluded in the former figures. 


* There is a discroponoy of six acres between this and the 
total given for the whole province in the Mysore Atlas of 1900. 

The total area cultivated - in 1890-1900 is divided as 
follows ; — 

Dry, Wet, Gardens,' Coffee, 

acres. acres. acres. cinchona, Totnl. 

cardamoms. ' 

S,817,e03 778,677 243,611 168,760 G,S03,GS6 

The following is the proportion of each of the above crops 
\u unWVvaWu wteu *. — 

Dry S8‘8 

Wet 7-8 

Gardens 2‘4 

Coffee, oinehona, cardamoms . . T7 

Abont 65*5 per cent. 

The proportion between tbe cnltivable area and tbe popn* 
lation is 1 person for I'l acre for tbe whole province, and 1 
person for every 2 acres of the entire prorineo, both cultiv- 
able and uncnitivable. 


Statement showing the proportion tf^et oultivation to 
cultivable area. 

Fsoposnow oy wxt ovltz - 

■ VATIOK TO iaUJ.TIVJlBnX 


ABEA. 


Distriot. 

' Biver 
obannels. 

Tanks. 

Other 

Bonrees. 

Bangalore . , 



*0017 

8-9 

,.•48 

-Tumknr - 


• 

•05 

8-2 

•4 

Kolar . . . ' 


. 

•14 

5-7 . 

*26 

Mysore . ■ . 



•3 

1-6 

•3 

Hassan . - . 

4 


,' -99 

. 7-2; 

,-■2 - 

Shimoga - 


• 

•31 

' W6 ■- 

•10-9 

Kadur . . 


• 

•81 

4-7 . 

9-4 

Chitaldmg • . 

• 

- 

•13 

' V8 

.'07 
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tPhcre liaTe been no ecanof of drongbt emoe 1876-77. year of bad and g(»d rainfaU respectively in each of Ihe Oolmel 
The follovlni; table civee the area of wet cnltiration in a maidan patriots of the province McN- 
" ; Oamphell. 


District. 

Average 

rainfall, 

30 years. 

Bad tkab. 

Goon VEAB. 

Year. 

Barnfall. 

Area of wet 
onltivatioin. 

. 

Year. 


Area of wot 
cnltivation. 

Bangstoro . 

Kolar . 



Mysore 

Cmtaldrag., ....... 

Total 

20-66 

27-53 

25-9S 

27-22 

20-76 

1801 

1891 

1891 

1891 

1691 

18-41 

le-iu 

16- 5 

17- 7 
14-06 

Acres. 

' 42,034 

43,916 
51,935 
95,109 
23,274 

1893 

1893 

1893 

1893 

1893 

41-13 

29-8 

33-04 

83-78 

29-04 

Acres, 

50,074 

54,510 

-63,316 

96.726 

24,566 

... 

••• 1 *«• 

1 

255,263 

... 

... 

289,193 


It mil be seen from this that the difference between the 
area of wot cultivation in a bad and good year is only 33^924 
acres in the whole province. 

1 am sorry I can give no information about private or 
village irrigation works. 

2. Soils. 

The prevailing soil in the province is red loam forincd by 
the decompoiition of goeiss and trap. Blaek cotton soil is 
found here and there, chiefly in the Kndnr, Shimoga, and 
Chitaldmg district®. The red soil is generally very fertile, 
and is well adapted to irrigation. The black cotton soil is 
more sniicd to dry crops, bnt can ho irrigated with advan- 
tage. As far as I know, no di&crenee is made in the 
quantity of water supplied to cnltiration on different kinds 
of soil. 


The avemge cost of the establishment employed on tanks 
is Ss. 18,000 per annum. 

The average annual amount expended by the Deputy Com* 
missionciB on roasoniy works to ian^ is Bs. 25,000 ; the 
earth-work is done at the cost of the rayats. 

The total yearly cost of the np-keep of irrigation works is 
therefore — 



Ea 

Channel repairs 

. 70,000 

Estahlishmont 

. . . 14,400 

Tonkrepain . 

. . . 25,000 

Tank establishment 

. 18,000 


Total , 1.27,400 


3. Slack cotton toil. 

There nre many small tank bttndf in this province, ecn- 
structed of black cotton soil, that do not leak. I hare my- 
self coDstmeted a dand of black cotton soil to hold 30 feet 
depth of water, with no masonry core-wall, but with a 

§ nddle-wall in the centre.^ Thu has stood for 20 years, 
'be large Knkasandnv tank in the Kadnr district bos a 6und 
of black cotton soil, bnt the front nnder the revetment is 
mado with several feet in thickness of good soil. Black 
cotton soil dries and cracks badly in the hot weather, and a 
hand mado of it is likely to leak and perhaps breach if it 
has not been soaked with tains ; bnt in tbe case of tanks, 
which cannot fill unless there has been rains, ihe land is 
nearly always satnrated. In the cose of channels it is 
difTetent, and 1 have known water let into ono when the 
banks of block cotton soil were dry, and the icsnlt was 
excessive leakage and several breaches. The remainder 
of 'this question can best be answered by the Bevenue 
Officers, as they have the distribution of tbe water. 

4. State irrigation icorit. 

This can be seen in a bdkr statement prepared in tbe 
office of the Examiner, Pnblic Works Accounts. 

The expenditure from 1681 to 1900 is Bs. 1,98,03,000. 
The total area irrigated in a good and bad year has been 
given in my answer to question No. 1. 

Tbe total xereone derived from all sources of irrigation, 
except wells and springs, is Us. 27,38,933 for 1899-1900. 

The average annual cost of repairs to the ohannels nnder 
the Fnhlic Works Department is Bs. 70,000 and the cost of 
establishment Bs. 1,200 per mensem, or Bs. 14,400 per 
aunnm. 


This does notinelnde cost of direction and accounts. 

Deducting Bs. 1,27,400 from the gross revenue of 
Bs. 27,38,933, the net revenue is Bs. 26,11,533, which is 
abont 13 per cent, on tlie capital expenditure since 1881. 
But this large percentage is no donbt due to the expenditnre 
incurred prior to 1881, nnd I do not see how it is possible to 
ascertain the capital cost of all the irrigation works in the 
province. 

The expenditure on irrigation works from 1799 to 1900 
(omitting that for the years 1810 — 1831, which is not known) 
is Rs. 2,56,54,177, and tbe present net revenue would give a 
roturn of abont 10 per cent. 

The works are not to be depended on in seasons of drought, 
with the oaception of the Can very channels and tanks fed by 
perennial streams in tbe Molnad tracts of the prorinee. 

5. This is fnlly answered in my memorandum, dated 20th 
December 1901. 

6. I cannot answer this question ; it is a matter for the 
Bevenue DepaTlment;. 

7. STost of this qnesrion is answered in mv memorandum, 
dated 20th December 1901. 

The distribntion of water is under the Berenne anthorities, 
except nnder tbe Canvery ohannels during the dry season ; 
so details regarding number of waterlog, etc., can best be 
obtained from the Hevenne Officers. 

8. I have referred this to the Snperiutending Engineers, 
and when tbe information is receive, I will attach it to this 
memoraudnm. 

9. No flood or drainage protective works are required in 
this province. 

10. There has been no famine since 1876-77. 


, 1. ^ (The Prerideuf.)— Ton have long experience of 
Sonthem India P'-Tes ; 33 years. 

2. Q. You wens Chief Engineer for Irrigation .in 
Madras?— I was Cluef Engineer of the . Pablic ’ .Works 
Department. 

3. Q. Were you employed on different irrigation works? 
—Yes. 

4. Q. Ton have been some years in 'Mysore? — Yes; 
3J years ; I was there two years before. 

6. Q. You give ns a veiy interesting paper. I see in the 
sTCond page of your note yon give fire aeries containing 
1,717 tan&, of which 906 have been dealt with ?■— Yes. ' 


fi. Q. In Chitaldrng lOo onl of 110 hare heenidealt with ’* 
praoUcallj this district is finished? — Yes ; the series shown 
in my note are only t 3 fpical. 

7, Q. How many series ore there altogether.’’— 60. 

8. Q. Yon give this list of the largest and most impor- 

tant tanks ; are they separate from the series P— They are 
in the series. " ' 

8. .Q. You say " the capacity of a unit.” What is a 
nnitP-ylt is •26 of a million cnbic feet. A unit is supposed 
to irri^te one acre. 

10. Q. That allows a depth of 6 feet on an acre ®— 
Yes. 
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IL Q. Do you find tLat naefol to ^ by?— Yes, Tery 
ciefcl. - , - 

12. Q. I*, ii pretty aacttrttc? — Yes. 

13. Q* Hare yoo BTiiTeSat a satisfactory system of keep- 
iBg tanks in repair?— No. 

14. Q. Do yon see jonr vray ?— No. The rayats may be 
made to keep them in repair; otherwise I don’t see bow 
it conid be done. 

16. Q. Do yon think Sankey’s Eobeme ^ras a feanble one 
to carry onlr— That was for extraordinary repair; the 
rayats were snpposed to keep them in repair. 

IC. Q. Do yoB End that they will not afterwards keep 
the ta^in repair? — Sometimes they do ; as a rnle they 
don’t. 

17. Q. Do yon sec any practicable way ont of the dif* 
Scaltj?— -GorOTmentconld not possibly keep the remain- 
ing tanks in repair ; it wonld be impossible. 

18. Q. Is there any sort of District Board system in 
Mysore? — Yes. 

10. Q. They do not look to the tanks ? — No. 

20. Q. It does not come within their jniisdiction? — No. 

21. Q. Yon say in the third page "the table of die* 
charges of rirers in Mysore is fairly reliable ”? — 1 think so. 

22. Q. Yon say ’’yon nse abont 20 per cent, of the 
nmoonl of water ordinarily arailable for irrigation ” P — ' 
Yes. 

S3. Q. In some cases yon practically nseii all np?— Yes. 
Si. Q. As Tej^Tiskttdi-maramat, do yon find.tbe rayats 
poy more attention to the channels than to tanka? — No. 

So, Q. HTc were told the other day that rayats would not 
repair the butidt, but would still keep their channels clear 
of slit? — ^When they find aetnally that they cannot get 
water, then they clear them. 

20. Q. You speak of masonry anionts ; what channels do 
yon refer toP— The Caurcry channels ; they are tbo only ' 
ones tiukt tbo Public Works Department hare got anything 
to do with. 

27. (J. The reason being that the Canveiy haa a reiy fair 
dwehargeP— Yea. 

29. Q. Talkim; abont tbo establishment on the channels, 
yen say that “the monegaraare under (he Pnblie Works 
Drpattinent dating the dry season *'? — That refers to the 
regulation of water during the dry season. 

3D. Q, la them any water during the dry season P— Yea. 

SO. Q. What is exactly (he pcaition of Pnblio Works 
Depattwent ofEeera. Do they merely keep the cbaonela in 
reralr?— Yes, and they regulate the supply of water during 
dry nientha. Prom tho time irrigation is over when the 
euUtration la orrr we take orer the channels, repair them 
sed regulate the supply of water. 

31. Q. There Is a kind of system of "tatils ” on tho 
el.anB(l P— Yes. 

vi. Q. You speak of the rules drawn np by the Goreni' 
trisou ot Mysore and Sfadrat. The thirteen rivers referred 
to run into Madras ?— Y'dr. 

33. Q. Test raraes tfuit you tnest not block tho supply? 
— Ye». 

£t, Q. Trat tkers might le no inlerferenec with tho 
west, mg el the anieuU below. Do you find diffienl^ in 
ptritg I'are to carry ont nrw works on these riTersf— I 
f.-ii tiVed jwrss1»*ion. 

72. O. I>o you astLripats that there might be difllenlties 
In earryingcclrihet desSrsbIs projects in Mysore?— I think 
if wsr.ts>l i> secure fiood water and make a rtf'rroir, 
ws STistd tar< toehUla tb^ pcrmUsicn of the Madras 
t doo's keew whether they would grant it 

tf est, 

S :. <J(, H«vs yes percteally, slow you came to Blyaore, 
«e gjsfa mceh attestlrn to the subiect of the storage 
e! esjsrsr oI the Taeg»bbs4ra »a the north of 

lieu't kr-ow a great dea! shout It. Thereare 
fUf ty r.l tb# Toeg»!i.Ladra far large ittetroirs, 

37. Q. l<i Vee. 

Ifi •'•.eld c"? Mysore?— They might, 

h St it Kv;«'; di;V to erai* a ebacftel. 

il:>, y. tV.'.'i ajtaeg»&«t.t le n^lt between the 
t-ed .-rt'.i*?? O.tfrttaesiat.v mai# a xt^exiolr aod 
>4 vj fr-.d Mjn-.re? — f thisk 

c, lit-' almt this P- Yes. ■ 


41. Qi Yon only repair fanki whieh yield, orer Ba. 800 A 
year? — Yea; 1 am sure .it would not be advinble fer 
Gorernment to repair the smaller ones. 

42. Q. Axe there many cases in this province where 
there are tanks, the water of which is not folly used?— Yes. 
There is the Snlikere tank. 

43. Q. Do yon know what the oiicomstances are?—. 
Whatpreventsitfromheingnsed?— I do not know; the' 
tank never faib. 

44. Q. There ieplenfy of water?— Yes. 

45. Q. Yon don't know whether this is a case of black 
cotton soil? — I don’t know. 

46. Q. SMpoetog this country were unhappily to he 
vusited by dTronght again, as it was 24 years ago, doyou ^ 
think it u aubstantially in a better position to meet it P— ' 
1 think so. 

4/1. Q What are yonr reasons?— Bailways ; and there is 
more irrigation nnder river channels. 

48. Q..Maeh more?— Agood deal'morc. 

49. Q. I see yon point out that the- tanks in Nolar are 
no direct protection against famine?— Because the tanks 
are small and do not fill ; they have hut little water, or. are', 
altogether empty. 

50. Q. If there is no possibility of extending tank Irri* 
gation in Robr, wonld it be a good thing to enconrage 
welbP — Yes, to a certain extent. 

61. Q. Do yon holievo that very much conld be done by 
wells?— Conld they bo extended; conld they bo increased 
innnmborprsctically without limit?— r don't think so; 
no : a large well in thu province irrigates about 1*3 acres ; 
they are only useful for smaUaroas. 

62. Q. IPhen do you expect to get yonr Mari Kanare , 

work finished ? — In another two aiid-a*half years. , 

63. Q. It M a masouiy dam ?— Yes. . . 

54. Q. (Mr. ilfciir'ilfaeireaxtc.) —Will it always fill fall? 
—It will Tory seldom fill ; we will be able to onltivste in 
ordinary years 80,000 acres. 

66. Q. tVonld yon refuse to giro water for laud nnder 
tbe tank, hceanso yon want to retain it for next year? 
TTcnld yon limit the urea ?— No ; it wonld be of no use, 
heesnse water wonld eraporato before next year. When 
the tank is half fall one can ouly onltirate half tbe area. 

66. Q. Yon enggest that tbo rayats ehonid cnltivate 
according to the quantity of water in the tank ?— Yes. 

67* Q. Then a man with inflnence wonld take the whole 
water? Don't von think that ho would take as much 
water as ho could get P — Yes. 

68. (Mr. JTiyAam.)— Tho figures given here show 
cxpcndilnro on irrigation works. Is that capital expend!* 
tnruP— Yes. 

69. Q. Do you keep a regular capital acconnt separately? 
—Thu ie an account of tbe amounts spent on tho eon* 
struction of these works. 

60. Q. Are capital and revenue aceonnis kept separate* 
ly ?— We doB!t keep regular capital and rorenne acoonnts. 

6L Q. They really are works for which rorenne aeeounis 
are kept?— Yts. 

62. Q. Have you many new tanks ? How do you charge 
them P— To revenne. 

63. Q. Could yon say what return oti the akpital cost 
your works yield r— No. 

64. Q. All tnat von say Is that " daring so many yean 
we spent forty>one lakhs and the revenue has been so and 
«)"f-Yef. 

^ 65. Q. That expenditnre inclndes not only tho cohstme* 
lion and recoiutraetion, but also all ordioaty expenses of 
working?— Y’es. 

65. Q. Yon say “ the asscoment on areas irrigated by 
tanks b abont Its. 0-3 per act*” P— Is that tolal assees* 
went t— It l< the total aemtment. 

67. Q. Why do yon exclude mulberry and sogatoBM 
from wet bnds ?— They are sometimes classed ss ' garden 
and semetimts wet In revenue aeeouoU. 

63. Q. Wet lands do not itselnde garden ?— No. 

CD. Q. Garden eultiraticm ineindrs all high clast crops?— 
Pbntslus, sogarcanf, and ksrxy. 

70. Q. In your csleabtlon of tbe amount of week yon 
(rqci/e in the ea*« of famine yi>n proceed on tlic bssis that 
each I«rw,f4 will earn generally Its. 3*8*0 a mootli ?— Ye*. , 
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71. Q. pb yoa take the valne of the work to he done by 
multiplying the nnmber of p^le to be employed by the 
quantity of work to be done P— Ira. 

72. Q. Do yon assume that you will get full value of 
work in famine labour ? — No. 

73. Q. If they do only half the estimated value of work, 
you would employ double the number of people P — Yes. 

74. Q. In that calculation you proceed on the supposi- 
tion that every person’s average pay is Bs. 3-8-0, and that 
yon getSs. 3*8-0 worth of work out of him p — 370; -we 
don’t get that amount of work out of him. . 

75. Q.. Out of the Bs. 3-8-0 you pay him, Bs. 2-0-0 would 
be the value of work he-dora and Bs. 1-8-0 would be extra 
gratuitous relief?— Yes. . 

76. Q. Supposing he does half a day’s work, you vrill 
employ tnice the nnmber of men? — Yes. 

77. Q. la r^rd to famine relief and irrigation works, 
yon say mdgafiou works must be kept and proceed with 
without reference to famine labour; when famine comes 
you would have a certmn number of large works in pro- 
gress which would give employment to a certain sectiou 
of the population ; yon will have small irrigation works 
which the Public 1701^5 Department officers will look after 
and you will have village works that the Civil officers 
ltK)k after; and yon would hare road-metalling? — ^We 
should have as many irrigation worb as we can super- 
intend and then read metalUng. 


66. Q. You point out that if yon did not restore the 
tanks, you would lose the revenue on 4,000 aerra P — Yes, 

9/. Q. Your restoration brings in only something like 
1*4 per cent. ?— Actual restoration. 

88. Q. It is not a paying business P—27o. 

99. Q. In the Bolar district you give three new works. 
They were finished three or four years ago and they pay 
one per cent., half per cant, and 9 per cent. ?— Yes ; we had 
bad years mnee they were constructed ; I don’t know about 
the tanks ; they cost about Bs. 150 per acre. 

100. Q. Have you any older tanks in blygore of which 
the capital cost is known ?— ®here must be some. 

- lOL Q. You don’t know which they are P — Hb. ' 

102. Q. Do yon know whether anyone could eive lu 
these figures ?—No. 

103. Q. {Mr. Ntgaralna Mudaliar^—In your memo- 

^ passed in October 

loi 3, piat the layats should maintain their fanl-p ' J)q 
know if that rule is in force ? — Yes, 

104. Q. Jf it has been in force, what is the difficulty in' 
keeping the minor tanks in order ?-Beeause it is not 
alwap enforced ; it is enforced sometimes ; bnt, as a rule, 
thefcj/nifs are allowed to get lower and lower till there is 
a breach. 


. 78. Q. You would proceed with such works as you have 
in progress to the full extent ? — ^Yra. 

79. Q. Yon would not keep any in reserve for famine 
relief.®— Ho. 

SO. Q. Yon would take them all np in the ordinary course?' 
—Yes. 


81. Q. In famine rimes yon wonld'treai the large works 
in the ordinaty way? — ^Aa much as pusdhle. 

82. Q. You would not pat people on task work ? — If 
there is enough prorision I nonl£ 


S3. Q. You say “stor^e works, the cost of winch is 
Es. 100 or less unit, are remnneraSve.” Does that 
inclnde the -mere crat of storage or total expenditure ?— 
Eveiytlung. 

84. Q. YnaV is a sort of slsudatd you have?— Yes; 
riiere are very few exceeding Bs. 150. 

S5. Q. How much will a unit irrigate? — An acre on 
which the assessment is Bs. 4. 


' S6. Q. Es. 4 would -pay interest?— Ye; it wouldgive 
4 per cent. - 

S7. Q. It would not pay the npkegi?— Ho. 


88. Q. It is quite good enough if it pays its working 
expenses ? — Ye. 


89- Q- (-3fr. Jbbsfsua.)— Yon state at the end of your 
memoiaTidum that expenditure on piqpeed irrigation 
works wffl be 1,0/2 lakhs ; that, of eoaiss, means ftai you 
take ihe.rapiiai cost cu very lai^ irrigation works ? — Yes. 

90. Q. Ai ps^ 3 (d) or yourreplies to questions you give 
ns the- expenditure during the lest fen years on works 
which crat Bs. 25,000 and upwards in flie three districte 
of Tnmknr, Chitsldrug, and Kolar ; yon have spe nt, i t 
avTsais, in Tomkur seven lakhs or rupees wholly cn rratoia- 
tiiTn ? — Yes. 


91. Q. So that this eipenoifcre in Tuinkur sioald not, 
sirictlT- speaking, be delated to capital cost r Ho. 

92. Q, TafciaE it as capita! etMndiiure it works out to 
1-4 per cent. ?-Ts it not 8a_ exbaordinaiT. ci&^ee!, as 

■'Exitii "Sis Bgizrss in yenr Vsiilfen cncfiBM , 
Yes ; I put the total expenditure in tis whri e provinre ; 
that inclcdes the Gauverv ehanneJs and cventhing. 


■ 93. Q. Deaving tlst print yoa fell us that jum have 
stemge ^otVs irrisaring some 4,000 and that yen 
expect to get 8,COO'new acres caliirated ? — Yes, 

.94-0- Aesording to riiare figures yon nearly dc riiletne 
irrissSEg; esoaritv cf these tanks. Da yea usa^.^ eraecs 
rushrsaSsircm'vcarErheme of risfetr!^ fea^ ^r— ke; 
■^reprirkhe whcle tank and zaire the weir ; «=_. — es s, 
5, 7, cr 8 feet. 


S5. Q. Tea to amaethrng Hke ciriiTe 
area!— Yes. - 




rule were enforced, there would be no 
Jffieulty in keeping tbe tanks inorder?— Ho,if it could 
be eziforced. 

106 . Q- Do yon tbink that the rayais would he induced 

to keep the tanks in order if lendsrions were granted in 
seasons when the crops foiled owingto the foflnre of wafer- 
snpply ?— I don't th ink it would have any effect. 

107. Q. If remissions were granted when there was a 

s^Pplji but refused if this dufr was not carried 
out ?— I don’t think so. j ^ 

_ lOS. 0. Sn]^oring a certain percentage of asesssment 
IS remitted subject to the condition that the fanfa would be 
kept m order, would they be induced to do Hie neceaary 
r^irs ?— How are you going to make them keep the 
tasks m ora£r» 


109. Q, It would be something Eke ibe old iataiatidcm 
■ remisrion. Under that srstem persons who tegi their 
tanks in order were .granted certain remissions of rerenn<> ; 

not performed, the remission was wiOi- 
held ?— I.dca't tbink it would Lave any effect ; thev know 
if tb^ don i do it, it wfil be done by Govemmeut. 


110 . Q. Supposing 20 per (snt. were remitted from fiie 

assessment ?— I don’t think it worid be any g^. 

HI. Q. Even that wiD be no foducementP— Xo, 


112. Q. Cfe page 20 you refer to some rites in tbe 
ilysore temfory which were selected for the Tnngabbadia 
reservoir; do yea think that atre large area will he sub- 
mergedf— A good deal ; forest reserves trili le submergd. 

133. Q. There would not be los of rereaiie to tis 
^Kwe ^ranmrat?— I don’t know; I have not seen its 
^Dys|.j; hut I thwk tHt oa those rites a grrater 
poitioa of the area would he foieste aad juoglea. 

Ui.Q. tlZr. iTfeioIrsw.)— Are fi^ tanks fa Mts^ 
emsSyraesamsr — Yes. 


115. Q. Tiatbd. 
the tefsds and weirs 


water to the tanfa Mow or submerriaw 

H must sulmeige the land abere, “ ^ ' aanTs, 

_^U6. Q. How? SuBuHrgsikscriSrri-Klamx: onurg?— 
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Mb. P. Boscob-Ailbh, M.I.C.B., Oliiof Bnginoei' for Irrigntion, Ilis Highnosn llin Nw«m’« rul)lio Works 

Dopaiiinenl. 

{Hi/dei'ahatl, 2ltt Febrmrp 1002.) 


1. Q. {The President, )~'Wo wish to got somo informa* 
tion as to tho present state of protoution hy irrigation in His 
Highness tho Nizam’s dominions and os to what proposals 
are under oonsidcration for increasing tho protection of the 
country against famine P — On page 10 of my memorandum* 
I liBYO given a statement showing tho area under oulliva* 
tion in tho Tolingann districts, and on page 2 I linvc given 
a similar statement relating to tho Mnhrnttwara districts. 

2. Q. Are tho tanks, in tho dominions, ont of repair P 
— ^Yos ; nil, excepting those few wliich have heon lately 
repaired. 

3. Q. By "out of repair” you do not mean silted up P 
•—No. I mean breached or othonviso in nn inoflicient stnto. 
In the dominions wo shall never suffer muoli from tank 
silting up, as the conformation of tlio land is such tliiit wo 
can readily raise tho bund and so incro.'iso tho capacity of 
the tank as the silt aocumulatos in its hod. 

4. Q. How long have yon boon here P— Por tho Inst four 
years. 

6. Q. The last famine was very had in tho Nizam's 
dominions P— Yes ; tho famine of 1309 P. was the worst on 
record. 

6. Q. Was it very had in Tolingann P — The state of 
actual famine was never reached in Tclinganaj although 
distress was severe. Wo happened to have an cnonnoua 
number of estimates for worns ready whioli Mr. Dunlop, 
the Pamine Commissioner, gave us leave to put in hand, and 
so the necessity of opening famine works on code rules was 
averted. Late in the season tlirco test works had to ho 
opened in the Elgandol district in talnkas where our pro- 
gramme of work was a little deficient compared with other 
tolukas. 

7. Q. You ore better able to withstand famine now than 
ou were a few years ago P - Yes ; as regards the Tolingann 
isti-icts, we have better storage works and a larger pro- 
gramme of work. 

8. Q. I notice that some of these tanks depend on catch* 
ment areas whioh onn be counted on in case of a failure of 
the rains P — Tea, espedaUy 'in the Wmungal district there 
are certain tanks which can be depended on to ensure some 
eultivation even in the driest years. In most &tricti in 
Telingana this will be tho ease if the sohemos I have 
designed for connecting tanks with the larger local rivers 
ore carried out. 

■ ■'9.' Q. Have these schemes progressed for P — Wo' hove 
not completed many schemes as yet, but we have a large 
number m hand and good progress is being made. 

10. Q: Have you any map showing all tlie tanks in your 
charge?— The 4 miles to an inch Ordnance Sheets show 
practically all the tanlis ; only one or two tanks are omitted. 
Where a tank is breached, it is marked on the map by a line. 
;Y(iii see from the map that immediately you get south there 
4tie fewer tanks. The system of tanks in Telingana, whord 
there is red soil,’ is most perfect. The formation of tho 
Carnatic districts is not so suitable for tanks, and tho soil 
is hot so favourable for wet cultivation. 

11. Q. What measnres do you propose for these south- 
west talukas of the Carnatic districts r — I have proposed 
to execute the Benur channel project from the Tonga- 
bhadra river ; the Muski storage project is also under con- 
sideration. Por the rest it is proposed to restore such old 
tanks as it is considered worth while and execute . any new 
ftoraue scheme which is. at all likely to give a good supply 
in years when the rainfall is deficient. 

12- Q. What are the Gnngawatl channels ?— They ara 
two channels originating in the Tungabhadra in the Gunga- 
wati taluka of the Lingsugur district and are working most 
satisfactorily. The lands under them gave a full revenue 
during the last famine. 

13. Q. What is the area- irrigated P — ^The' area irrigated 
in 1309 F, was 3,130-acres. 

14. Q. ' Is it in the vidley of the Tungabhadra P— Yes. 

15. Q. Is any extension of these' channels -possible P 
—1 do not think it will be feasible to extend the existing 
channels much ; but if tho channels are improved, the culti- 
vation under them can be extended. The water in -the 
channels at present does not do its proper duty; jit only 
irrigates somo 30 acres pm cubic foot per. second of dis- 
charge. We have, however, raised the revenue under these 
channels from Bs. 35,000 toEs. 46,000 since the Public 
Works Department took charge of them. The maintenance 


and distribution of the water is now entirely in the hands of 
iho Public Works Department.' 

10. Q- Jiajaratna Mudaliar .) — ^IIow much lias tho 

ai/ahat under those channels incnKisod P— I do not know 
otnctly : tho area lias increased more in proportion than 
tho rwenue, because tho Itcvemio Department luivo been 
lowering iho rates. Doublo-erop rates were reduced 
from It to 1^ tiinm single rates, but I undc^ond that 
ibis will. again bo nUercd. Tlicro were 1,100 acres of 
mignrcano under these channels in 1309 P. 

17. Q. {The PrestVen/.l— What is thoMoosapsit project? 
— It is a tank-filling 2 >roicct situated in tho Mahbub'nagar 
district. A chnnndfis taken from a local river, anafllncnt 
of iho ICisInn, to fill a . largo number of tanks. The rim 
runs only during tho rainy srason, and so wo con only make 
use of flood water iu this project ; after tho rains the river 
rapidly dries up. 

18. Q- Ifow much land will iho Kistna project com- 
mand P— Tho District Engineer reports it will command 
200,000 acres in tho Bnicliur Doab (the country between 
the ICistna and Bhima rivers). 

10. Q- Ts there any other project for storage on the 
Kistna P—Tlioro is no project from tho Kistna. In its 
course through Iho dominions tho Kistna runs in a very deep 
bod and is very rapid. Whore it posses through tho Nalln- 
mallai bills the gorge is very deep and the current is rapid. 
'Tho ohnnnol from Norainpur (tlio Kistna project) is the 
only fo.isiblo project we have. 

20. Q. Is it of iho same chnraotcr when it joins the 
Tungabhadra P — Yes, and tho enrrent is so swift that it car- 
ries sand in suspension. In the dominions we have to exer- 
cise considerable oaro in tho site wo choose for tho off-take of 

^a channel from a river ; if tho off-take is ritnated where tho 
'fall of tho river is grc.it and the corrent strong, the rcsnlt 
is much sand held in sospension in tho water , entering tho 
cliannol ; this is cither deposited in ilio channel or on tho 
rayat’s fields, and is, in either case, a imisancc. When de- 
posited in tho rnyat’s fields tho outturn of the crop is lessened 
and tho rayat, iraorant _ of the tree cause, says “ that the 
water is not good for irrigation." 

21. Q. (2Ir. Pajaratna Mudaliar.) —Is that why tlio 
people prefer what they call “ black water '* to “ red water "? 
— 'Vos ; tho black watw contains fertilizing silt and tbo “ rod 
water ” contains sand. 

22. Q. If tbo Kistna carries sand, it will & fortiori cany 
siltp — ^YosiBuchis precisely tho case also with the Ood.-i- 
vnri. Tbo late Sir ’Vikar-nl-Oomra repaired nn old anient 

' accross tbo Godavari to snpply water to lands & inajagir in 
Elgadah. I was asked to rewrt on this some time ago. - 1 
found the anient situated linlf-way down a cataraot in tbo 
Godavari where, of course, much sand was held in snspen- . 
sion by the water of the river ; tho fall of the channel was 
also great, and all this resulted in much sand being depo- 
sited on tho rayat’s fidds and their usual complaint about the 
water. This ohannel passes' through several tanks, and 
below tho first tank, where evidently the sand in suspension 
is dropped, the complaints ceased. 

23. Q. Have you any other big projects p— We ore now 
enquiring into one from tho Godavari. 

24. Q. '1 hat means a dam over the river ; would tliat - 
be easy? — Yes, the easiest thing posdble. The site of 
the proposed dam is at the top of a rapid and the bed of 
the river here is sheet rock. 

25. Q. You are now in tho preliminary stage P— Yes. 
Like othm: projects we propose, if the preliminary stages 
point to the likelihood of success, executing the project by 
seotions. In tho dominions we have no proper idea of the 
dissharge of the rivers at different -seasons of the year, as 
no observations have, as yet;-been made. ' The only riyer, of 
which we have any knowledge, is'the Moosi. Ow projects ' 
are thus, as far as possible, designed to be carried out in see- 
tloDS ; a second section is carried oat if the supply of .water 
proves adequate. Meanwhile, idl masonry works which in 
any way confine the width or discharge of the channel or^- 
in the first instance, made large enough to ' carry the supply 
which will be nltamately required. 

' 26. Q. Are. you now taking gauges of tho rivers? — Wb 
have now commenced to do ‘so. ^ 

27. Q. How many tanks have you got in good -working 
order P — I should say about 1,000 major ■ tanks. I cannot 
say bow many minor ones. . 

Q. Yon gave on page 3 of your memorondnm'a list - 
of tanks which held water during the last famine P — Those 


* Not pristtd. - 
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•M only a fow typical cases. tVitli regard JetlTo Avannr 
tanks, the printed figures lire wrong. Tlie 
ment area Bkouid be IJ square miles and the combines 
sbonld be 4 square miles. 

29. Q. Which of the tsnks are in good order P— Certainly 
not half of them. More than half of them may be yield- 
ingsome rerenue, but they are certainly not in an effi- 
cient state. 


SO. Q. What is the exact area under wet cultivation P — 
We can only ascertain that by. finding out the amount of 
remissions that have been given and deducting tbis amount 
from the gross revenue. The remissions are very_ largo at 
present owing to the largo number of tanks wHch are in 
disorder. I have not the figures of the remissions with 
me. The remissions during .lale years have been very 
lai^e. 


31. Q. Tou have a table on page 10 rf your memo- 
randum showing wet enUivation in the Telingana districts. 
Does that include wells P — ^Tes. 


32. Q. As to tank repairs, will you be so good as to tell us 
how they are kept upP — ^As for us the major works are con- 
cerned, we pi opose to put the maintenance in the hands of the 
Pubb'e Works Department. 1 think tbis will be necessary, as 
the nature of the vrork necessitates a trained staff being in 
charge. In the case of tanks, they are given certain defi- 
'nite minimum dimensions such as height of "bund above 
maximum water level, breadth of bund, length of escape- 
way, etc. It is absolutely necessary that they should be kept 
up to these dimenrions. Again, the length of escape-way 
is cdculated on the same empirical formula in all cases and 
it is at the best approximate. Information is required 
directly it is ascertmned that the allowance made for the 
.disposal of sm^lus water is insufficient. The case of 
channels is precisely the same and, in addition, a trained 
staff is farther required to manipulate all scouring sluices 
in channels and so obviate the nuisance from the acenmu- 
lalion of silt in the bed. To execute all this work effi- 
ciently, it is necessaiy that the maintenance should he in 
the hands of a trained staff under the orders of the Public 
Works Department. Other than this there is the neces- 
sity of collecting data for guidance in future designs and 
which can only be done by a trained staff. I have found 
&om expmence that wheii the maintenance is in the hands 
of the Bevenne authorities irrigation works rapidly get 
into disorder. Especially is this the case when channels 
are concerned. The channels under the Bevenne autho- 
rities rapidly blossom out into pikotas and unlicensed 
sluices ; below- each of these a bund is thrown across the 
channel and very soon the channel becomes in a most ineffi- 
cient state. Bevenue officers have often explained to 
me that if such things are allowed more- revenue accrues, 
but such is not the case, as it is done to the detriment of 
' existing revenue. Agun, when clearing a channel of silt, 
Bevenue officers never know what width the bed should be 
cleared to in its various sections. lam decidedly of the 
opinion that the maintenance of all minor works should 
be in-the hands of the ^age community, or some one 
interested in the cultivation under it, under the supervision 
of the Public Works Department. 

38. Q. Is there any institution here like the kudi~ 
' maramaf in Madras P— There used to be, but it has &llen 
into disuse. 


34. Q. You say that estimates, amounting to 
Bs. 64,68,987 for 638 works, have now been sanctioned by 
your Government. That ought to keep yon going for a loug 
time P— The vast majority of these works are already in 
hand. These estimates refer to major works in the Telin- 
gana districts only. 

36. Q. What are you spending nowP How much do 
you propose to spend each yearp — ^I have advised the 
Government to ^nd 25 lakhs a year on irrigation worls. 
Last year we spent some 17 lakhs. We have beeu gradu- 
ally working up the expenditure. When I came here the 
expenditure was only 5 lakhs, and I have now worked it up 
to 17 lakhs which includes expenditure under the *' New 
Scheme.” 

36. Mitir-Maelenzie .) — The "ifew Scheme" 

expenffiture being 5 lakhs? — Yes, about 6 lakhs. 


37. Q. And yon propose that the Kizam’s Government 
should pve 20 lakhs a yearp— I propose that 16 lakhs 
should be given from the revenue ; 5 lakhs should be raised 
by loans; and 5 lakhs bo expended under the “ New 
Scheme.” That is my proposal, but it is not as yet 
sanctioned.' 

38. Q. (Mr. JSijrbam.) — In 'the .Mahrattwara districts 
you Lave practically no tanks at all r— Very few indeed, and 

Vol. IV. . 


those are mostly situated in Ifander on the borders of the 
Irapean plateau. 

39. Q. You have irrigation channels from the Tunga- 
bhadraP — Yes. 

40. Q. There is a good deal of well cultivation P— Yes; 
I have given the figures in my memorandum. 

41. Q. Yon have only river channels in Lingsngnrp— 
.Yes, and a few tanks, which latter are in disorder. 

42. Q. I understand that most of the wet cultivation in 
the Mahrattwara districts is under wells P— I am not well • 
acquainted with the Mahrattwara districts, but I believe 
sn^ is the case ; Mr. Dunlop vrill, however, inform you on 
tbis point. 

43. Q. What does the area irrigated by river channels 
amount to P — About 4,000 acres. 

44. Q. And what under tanks P— That I cannot tell yon. 
We have a few tanks, but the total area under tanks is not 
great. 

46. Q. Yon know enough about the Mahrattwara districts 
to state that the area under tanks cannot be large P — I know 
sufficient to state that it cannot be large. 

46. Q. So that the irrigation must be mainly from 
welIsP— I believe it is mainly from wells. 

47. Q. Befening to the three Carnatic districts, you say — 
“ Of the estimates prepared by the staff, estimates amount- 
ing to Be. 10,53,488 for 39 works have been sanctioned by 
Government ; estimates amounting to Us. 19,100 for four 
works are awaiting sanction ; and estimates amounting to 
B-. 7.68,939 for five works are awaiting the approval of the 
Chief Engineer.” What works are these? — The Benur 
project, estimate Bs. 8,14,000, is one of the sanctioned 
estimates; and there are 38 smaller works 'mostly tanks, 
of which the Sirwall tank costing Bs. 41,000 is the 
largest. 

48. Q. I thought yon were not doing any tank works? 
— In the three Carnatic districts we are restoring some of 
the major works. 

49. Q. Are they filled from the rivers P — No ; those we 
have taken in hand, with one small exception, depend on 
their own catchment areas. 

60. Q. Yon are providing two lakhs of rupees for 38 
smaller works?— Yes, for major tankTepairs. 

61. Q. And there are estimates for works awaiting 
sanction amounting to seven lakhs of rnpees ? — ^Yes ; one 
of these is for an impounding reservoir in theMnski 
valley, a tribntaiy of the Tnngahbadra in Lingsugnr. The 
remaining four works are smaUei*. 

52. Q. is it possible to do anything from the Tunga- 
hhadra? — There is the Benur project; but there is no 
other proposal. I think that, with a sufficient supply of 
water, the area under the Benur project might he extended. 

53. Q. Not anywhere elseP— To no great extent. 

54. Q. 'What other channels are there?— There are the 
two Gungawalti channels sitnated above Benur; and the 
Beeohal diannels situated below. 

63. Q. Is there no further scope for channels ? — I do 
not think so. 

66. Q. I suppose that if a large reservoir were made on 
the Tnnpbhadra, as proposed, above Hospet, to hold 80 
and IW feet of water, could you improve the area under 
the existing channels P— The area under Gnngawatti and 
the Beechal channels might he slightly extended, but no 
new conntiy would he taken up, 

67. ^ By means, I presume, of a cold-weather supp^ ? 
—Yes, by means of a cold-weather supply in the existing 
channels. 

68. Q. "Would you be able to take off no new channds ? 
—No. In reality irrigation from the Tungabhadra on our 
side of the river is limited. 

69. Q. If you could store water, could you not extend 
the area ?— I think we shonld be able to extend it consider- 
ably under Benur, and slightly under Gnugawatti and 
Beeohal, making some 8,000 acres in all at most. 

60. Q. You would len^hen the channels?— We should 
lengthen the Benur and Beechal channels. The irrieahlo 
land on our ride of the Tungabhadra is by the 

conformation of the conntiy. •* 

6L 'What is t^ Sir^ tank? Ik that one of the 
S,® sanctioned?— Yes; and it wiU cost some 

Ss« sX|0w0« 

. there any possibility of hariog rain-fed tanks 

in the Mahrattwara districts?— No. I do not think they 

2fS 
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\rou\d bo of niiy ubo, I proposo inalciiig Inrgo r|vci'*fG(l 
roscrvoirsi ns tlio dosiro of llio Govoinincnl iu to improve 
the drinking irator-supply in the Mnlirntlwnrn di«lrlcls. 
Mr. Dunlop will toll you more about tbio than 1 can. 
Irrigation under ouoh tanks would linvo to bo encoumged 
■ ill oraor tbnt tbo Oovornmont sliould bavo some return for 
thoir monoy. • In years of failure of tbo rains tbo _ water 
would bo conaorrod for drinking purposes. There is not 
likely to bo more than 1 or 2 per ooiit. rolurn on such pro* 
joots. 

C3. Q. Would you lap the smaller rivers P — Wo sbonld 
tap only those whioh had a entohmont area of nbnul 200 
square miles at the site of tbo oif'lake. There are remains 
of old works in the Mahraltwora districts. 

• 64. Q. Are old worlcs good assets P— Yes, iw frequently 
wo have nearly to fill in a broach to restore a tank to a 
state of ofrioionoy: in this manner in the Telingniia 
distriots wo havo had very largo returns from very small 
works.' ■ ' . . 

.66. Q. The only possible now work of a prolcctivo 
nature in the Carnatio is the iCislua project? — Dcsidcs 
JBcnnr project and the Muski projeett both of which are 
protcolivo, the only remaining largo work is the Kistna 
project aiid this'is a most enormous work. 

GO. Q. What area would it command P — ^Tho Dlslriel 
Engineer in charge reports that it commands 200,000 
acres. 

67. Q. (Air. Jlfttir-Afaeienric.)— llovo yon thougiit of 
a canal on tho right b.'inkP— Somo few inquiries were 
made, but the matter was not puslicd very far. 


81. Q. I mean storage works P— No. Tbo Muski is tbs 
only such project which is - fully prcp.-ircd. 1 ho cslimnled 
rusulls amount to 16 per cent. ; but 1 do not think wo shqll 
get more than <1 or 6 per cent. • 

• 82. Q. So far ns 1 know, 4 per cent, is considered a gool 
retnni for a stomgo lank P- Yes. 1 do not think wo sliall 
■ gel sucli a good return ns indlc.'itcd in the estimate. 

83., Q..WhBt credit is taken in respect to these works ? — . 
Wo havo^ no particular system of making accounts. IVo 
take credit for tho whole rho in revenue duo to tho supply 
of water. 

81. <2* Yon take an nveroj^o of fivo years of the previous 
roi'cnno and credit yourself with tho dmorcnco P— H’cs. 

86. Q‘ Don’t tho Eevenno Department make up the 
accounts P — No. 1 make them up myself. 

• 80. Q. That is an cxecllent. plan. ' Suppose you h.are 
to inanr further expenditure on a tank other th.an oriciunlly 
sanctioned P-~Thnt IS added to the ennita) account. Ciiarge.s 
for inaintcnnnco only are met from the revonne. 

87. If you make any considerable repair, you call it 
capital P— Yes. 

88. Q* I think they do that in most Native States. 
Capital account really includes heavy maintenance ?— Yes. 
Wo havo not introdneed any pnqwr system of keeping 
accounts ns yet. 

8D. Q. I want to know what value yon attach to these 
percentages? — llovcnuo authorities pvo ns the returns, and 
wo also have the returns prior to our taking tho work in 
hand. 


63. Q. (ilfr. JBip/iom.)— You wonld require a very 
high dam P — 1 do not think so, hut tho whole project has 
not as yet been thrashed ont. Tho area of tho land ctiUi* 
vatod might bo limited by tho discharge of the river. 

69. Q. You do not meditato a stomgo echcmo P— No ; 
no such scheme is meditated. 

70. Q. (Tho jPrcsidc»i,)—Tho Deccan project will 
reduce the low water discharge of tho Kistna to practically 
nil, I am oftho opinion that tho neater part of tho hot 
weather disohargo of both Kistna and Godaraii comes from 
the Nizam’s diminions. It oozes out of the trap forma* 
tion. - 

' 71. Q. Wonld the Bombay works affect tho disohargo of 
tho Godavari very much P — No. 

72. Q. When is tho tabi crop sown? — Tho sowing 
commences in November. 

73. Q. For how many months is water required for tho 
fabtP^Tho rice crop itself xequlrca water for threo months. 

’ If a large area is planted, tho fields are not sown simuUa* 
Ueously, and thus a supply maybe roquirod for four or moro 
■' months to the whole area. 

74. Q. Wonld it be worth tho 'while for tho Nizam’s 
Government to consider tho question of storage in the 
Kistna river P— So far a^ I am aware, no suitable 'storago 
Boheme could be devised on tho Kistna which would bo 
beneficial to tbo Nizam’s dominions. 

75. ’ Q.. Is there any site for storago tanks on the 
Kistna F — It is very rapid all through tho Nizam’s domi* 

' bions, and 1 do not thmk we could construct a good reservoir 
there. ■ - 

76. Q. Is anything possible where the Tungabhadra and 
Kistna joinP— Noj 1 do bot tbink anything is possible 
there. Below thejunotion the river runs through a goigo 
in the Nallamallais which is high and rocky country. 

77. Q. In Madras they are discussing the possibility of 
making a big dam and reservoir, 90 miles above Bezvada. 
They contemplete making the bund 100 feet above the W 
of the Kistna. If that project is earned out, will it result 
in any good to your side P— I do not know the site exactly : 
but BO tar as the locality is known to me, I should say it 
would do us no good) as the land on our side is high and 
^cky. I am, however, gpoing there shoitly and will inquire 
itato the matter. 

78. Q. Begarding the Telingana districts, you only 
mpair bleaches and put old tanks in order P— Yes; we only 
r^ir the old tanks. And the financial results are always 
favourable. 

79. Q. Have you any oases of tanks being made efe 

noyo t No. ’^ We have three suoh projects ; but I do not 
think they will give such good results, . as the old ones we 
have already pot-m order. ; , 

®0, Have yon any instance of a tank being wholly 
made afresh P—No ; we have no such instance. We have an 
estimate of a channel which’Will give, 25 per' cent.' in the 
jUabjiia. . . .. 


90. Q. Is H tho business of any one to serntinize them ? 
—No. 

91. Q; It is merely made np for your own information 
and benefit P— Yes } and also m order to draw attention to 
any work which docs not yield revenue up to emr estimate, 

92. Q. Have you any sLatemont showing the gangings 
of rivers P— Only for one river, tho Moosi ; we are only now 
introducing the system and fixing np gauges. 

03. Q. Do you keep up a record of tho behaviour of your 
largo tanks in regard to dales on which they fill, cte. ?— -We 
hare not done so in tho past ; wo are practically now only 
just making a beginning. 

04. Q, Is any record of the rainfall kept P — Yes ; wo keep 
a record and so also do tho Bovenuo Department. 

06. Q. (Air. Al’nir-Afaei’cnsiV.)— Under tho existing 
state of things, are wo to.nndcrstand that tho majority of 
tanks in tho Telingana disiriot wonld dry up in a season of 
drought P— Yes, ns at present supplied by their own catch- 
ment areas. 

96. Q. You think they wonld not fail if connected with 
tho rivers P— No ; not if connected with rivers which have a 
oatohmont area of 200 square mUes at the site of off-tako cf 
supply chaimol. '* 

07. Q. Would that ensure their not failing? — It wonld 

prevent absolnto fnilnro and would ensure water for irriga- 
tion for n oonsidcrnblo area. During the late famine the 
Avarinr tnnks'in Elgondnl irrigated weir full ayahal ; they 
are supplied by n ohannel &om the Maner river . which has 
a entenment area of some 900 square miles nt tho site of the 
oK-take. ' . • • 

98. Qi Even wore you to havo an absolnto failure of 
rain— a rainfall of 10 inches P — We have never had so small 
n rainfall as 10 inches. Tho minimum rainfall wo hare had 
’ during tho Inst 25 years is 17 inches. - That was in .'1899. 
I find that the supply to tanks is not so much affected by 
the vioinity of hills .as by the character of tho soil . in their 
catchment area.’ A catchment area of trap hills and black 
cotton soil ensures a regular and good supply of water to 
tho tank. 1 have an instance of a tank in the Indnr dis- 
trict, called the Kalvarol ‘ tank, whioh has not a very largo 
catchment area (12 square, miles), but in tho catchment area 
of which one or two isolated trap hills and a . great deal of 
black cotton soil oocurs ; tbo first year wo closed tiio breach in 
this tank, sugarcane was planted imdorneath it which speaks 
well for the rayats’ estimate of the perannial nature of its 
supply. ‘ 

■ 99. Q. It is qmte otherwise in tlio' Caniatic di^cts,*' 
they are' utterly unproteotedP — They are not well pw 
tectod. ■ .■ ■ ■ ' ■ 

100. Q.. Youhave two big'sohemes in Land:’ one on Ihe 
Tungabhadra and -one on the- Kistna P— Yes bntl do not 
think the Kistna scheme comes within the. range of piabtoal 
politics for tho Nizam’s dominions.- It is a gigantic a^r 
which will cost a crore of rapees. . I -hope to cariy out the 
Benur project, which will irrigate 10,000 acires,.and the 
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Maoki ^trojorl n-hirli will' itri^io C.ODO^ncrOfi. Thtw two 
will BSMst In proleclingllio Ling#n{jur dlslricl. 

301. Q. IsUinl.ill tliol is iwsmUo? — ^T iTc intend niso 
repairing the cxisling tanks. 

102. Q. What will tlint n'W to the irrigated area ?-— AlKiut 
10,000 acres, but that will not I>e nvnilablo in famine 
years. 

10,1. Q. All that these two scheme* will irrigate will Im 
IC.OX* .acre#. The Kisnt.a scheme which will irrigate 200,000 
acres is the only hop? frr any real proteriion r— 1 am of 
the opinion that the smaller schemes mentioned will protect 
liingmgar, 

101. Q. If the resen'oir on the Tungahhadra is Imill, 
that will play into roar hands ?— Sot very much. Tim 
irrigation under Gnngawatti, Bcncr, and Bccchal channels 
might be fujtlicr extended by some 8,000 acres. 

105. <J. rc'tdfs these, the only material asririanre you 
arc likely to obtain is from the big Kislna scheme r— Ye*. 

IOC. Q. Wint al'oul the extension of wells in the Carn-y 
tie ? — I liare not studied the aahiect., hut I fear thcro Is 
little chance. 

107. Q. Tim Gunpwattl channels hsv,* hrlpcsl in year* 
ol scarcity ?■— During the resreity of 1827 the Qungnw.ittl 
channel* prove! very useful. The «crk j e.iplc*.f 21 villager 
found work on them during the famine. 

103. < 3 . Did the villages under the channel* send no one 
on to rclsef work*? — I fannt-t t**!! you for certain, hcl I irm 
rclishly informed iKr.l the werk people from 21 villages 
found oeeapaticn cn the enllivaliou under the channels. 

102. Q. Tire Gr:tig.twattichanncl*rrripte3,OJOaere.sP~ 
Yes, something under 4,^00 aercr. 

110. Q. Can you tell me Mtnething at'sKil the itatlhand 
system ?—‘J he dattlnitd sr«*enr isemplovol enly fit the 
maintenance of tanks. It is c(t »uitcd tor major tank*, a* 
the taaintenanee of the*.' lank* rtipiir%‘s profe»,ienal know- 
ledge j h-ji the syrlrm i* well suited for miner work*. 

111. < 3 . Art* the tank* repaired and Ibrn hsndi-d over to 
tfar.'l-UBdrri to maintain?— Tlii* ha* been done in the case 
of two ifolvlel jr.aj( r work* only. J'or llm rest major work* 
when rcMirol are mainlvln'd by the depattment. Many 
tank* which were in an rfiirienl *tr.le wcai given cut on 
dattbaxdt In cates where large repairs are rcrinire-l these 
ore tvjnirtd by the Goveitimeat. nuil. during t!:e petiol of 
farerwmtionstbe daiSbs'idU ns^^nded and resumctl on 
eornp'eiioa. As re-jUrd. tth.er inefiiricnt works given out on 
datilnttd, lie repair* reiinirisl to which are no*, m grent, I 
hire reeomraer.oed to Uovcrnmenl that the dattlandar 
riiust lx? re-iuir.’d to hring them up to »tandard dimensions 
w ithin a ressocahlc nnmlKT of year*. 

112. < 3 . Did nny datll-aisdart take lank* over in a 
brcael od ccir.ditioa r— Yes, tiiey did. The *y*tera was net 
nrrkvd properly. A* onlv tho»e tank* wliich were in a 
fairly cm'-ier.t state should liave licca lea'cd out, Tl:e 
Ta’mjdar* mitn-ad the instruction* and leased cot all Mti* 
of tanks cn darilanJ. 

113. <3* I* no*, 10 per cent, an enormoa.* rliargc for main- 
tcnancor— Yc*, it i«. Oneo tl'c tank i» pal into good trier, 
the PahHc Work* Denarlrnenl can maintain it much more 
elreaply. The difScuity He* in keeping up an cstahlislrment 
fer miner work*. 

11 1. < 3 . Bat given an cslahliriimcnt, do you think it is a 
good sray to keep tanks in order ?— I consider the rfiisf- 
bandar can only apjdy to minor works. 0 iven a daitbawfar 
rnt-rroftel in the culliralion undrr the tank, I consider 
it is a good method, hut he must he looked after. _ If thcro 
IS no EU'‘h person availahle, 1 would put the tank in charge 
of the village community. 

115. Q. How wxuld you look after a village community ? 
Id the samo way as wc look slicradatthandar. If the 
tank is not repaiiw, wc cancel the remissions for the year. 

116. Q. Poes tlal usually have the derired cllccl ?— Y'es ; 
it work* well in Indor and Alchdak, Imt mnrh depend* on 
the indiridnaliiy of the Xslnqdnr. Iho 1st, 2nd, and Std 
Thluqiiars arc allowed to giant certiiieatcs, and these men 
have the granting of remissiens. 8omc of them grant the 
r-missions without risiting the tanks and merely on the 
request of the dattlandars. 

117. Q. Would you propose that the certificates should 

be granted solely by the District Engineers ? — 1 fear they 
womd be nhequm to the task. It would rcquirc'adso a largo 
establishment ; it would ho better to allow matters to stand 
os they arc. But 1 would recommend a thorough eupervi- 
eion. 


118. Q. Y'ou think that their work alionld-bo carefully 
checked ?— Yes ; they rcqniro to be looked after. 

110. < 3 . Of what docs the work of maintcnanco consist? 
•—The work of mnintcn.ancc generally consists in keeping 
the bund to n fixed level obout the maximum water level 
and other c.vrlh*work. 

120. < 3 . Islhcroany eleawncoof channels?— Praclie.'illy 
none on minor works, Bnl there roay.bo a deal on ^major 
works, ns, in the event of a imk aifecting the cultivation of 
two or more rillngrs. the main di*tributanr cbonncls are 
maintained as far a* the fields of the last rilfagc offected. 

121. < 3 . Is there nny clearance of prickly pear?— No. 
lYo have none here. 
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122 . < 3 . Is them nny m.asonry work?— Practically none. 
1 here might Is: a little dry rtono work at lime.*, but you may 
lake it that, on the whole, the work would bo mainly rarlh- 
work. I hare issued eert.aiii instruction* for the gnidnnee of 
District Engineers in drawing up pUns and estimates for 
major and minor works nliich I put in. Thcso instrnctions 
aTs' mainly ha«c<l on Colonel Camplrcir* inslrnrilons for the 

f itidarce of the tank m.ainten9nce scheme parties in Madras ; 

found there iiurt ruction* were incomplete and inrorroct 
and so issued these further instructions toj>rovide for where 
Colon*! C.-rmphcira in'lrartion* failed. The revenue state- 
ment i* the b.vsl* on which a decision ns to the c.«t|mnt« is 
rrrivc,lalT Tic statement shows the revenue derived for 
five year* before the t.vnk brcaclred or fell into disorder 
(if passible) and for fire yciirs idnco ; also tlio increased 
revenue deriv.ahle a-eording to the Kevenne officer's cstim.ntc 
and the Engineer's ctimate. Asarnie, wc only spend five 
ye-vra* revenne on a hank. 

123. < 3 . In these cdeulntion* you takT! the revenue from 
the ayatat letr rnnissions?— Yes. 

121 Q, You do this in conjunction with tho village 
offieers. You g.;t the figures from the Talnqdar and make 
up an fftimate f — Ye.s; and if there is any difference, wc 
lave to rorn*itpor.d with the Revenue officers and obtain tho 
final views of the 1st Taloqdar. 

125. < 3 . If your figures are neccpled, you bike it that the 
diflrnmee between the old and^ new revenue represents the 
result* of your operation*?— Y'ci; It enables ns to come to 
rome decision a* to the value of the new work. 


126. Q. I suppose there is groat difficulty in obtaining 
sanction to works of a purely protective cLaracter? — None 
of imeh elairartcr have Icon undertaken.^ Tho Benur 
project wuul l h* protective a* well as prolucllve. 

127. < 3 . If the inigation of 3,000 acre* under the 
Gungawatli climncls protect* 21 viffiages, I suppose wo nwy 
Ukc it that 10,000 a*rrs will rrctcet, jn tlio same propor- 
tion, C3 vilbgr*. When a tank is repaired, I suppose a large 
amount of waste land is made available for cultivation ? — 
Notmneh land which was actually was'.c; but tho Land 
which has gone out of cultivation throogh the tank breach- 
ing or falling into disrepair is taken up again. In many 
cava there is some further extension-and then new land is 
taken np. 

12 s. Q. In Yrarangal, where the population is sparse* 
have you foundany difficulty in getting Wet cultivation taken 
up? — So. The only place where wo Iravo experienced the 
last difficulty i* in Sirpur Tandur. Sitpur Tanduris a 
remote jungly place and the people are backward and primi- 
tive. Bnlin Sirpur Tandur wo shall not bo aide to do 
very much. 

129. Q. But you have no fr.ar that in the more developed 
places all the wet hnds will be taken up P— No. 

130. Q. In regard to the Ifenur project you would no*, 
have that fear ?— No. But it inight take' a little longer 
to gel all the land* taken np than in the Tclingana districts. 
In Liugsugor the soil is mixed, black and red. Tho land 
would lui bo taken np eventually, but not so soon as were 
the project situated in Tclingana. 

131. Q. I EuppOK tho black soil districts aro hopeless ?— 
Itis difficult soil to irri^tc. IVo have in Nondcr a tank 
ealleJ the Sirala tank under which there is much black 
cotton soil, and wo arc experiencing much difficulty in push- 
ing irrigation under it 

132. Q. What, in your opinion, is the cause of this ?— Th® 
rayats prefer the dry crop on account of the ease with which 
it can 00 sown. Bl^k cotton soil is difficult to pitparo for 
wet crops and decidedly difficult to plough for wrt crops, 
requiring extra strong bullocks to work the plough. 

'1S3. Q. Is there any chanco of using the water from tho 
Wardha river ?—l do not think so. lam otQy personally 
aequoiot^ with a small portion of it, but I -have reliable 
xeperts ns to the remninaer. The conformation of the land 
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HalwiUr, »r.>l formerly Ti»5«n‘l4r. »l'» Js» ) H inifry mt*’ 
ex}'*Tirn^' in Ih* T<*!if'pna! Mr. I!ai «% {f- 

SnlAil.r 0? Wnnnwl a«^<l w** fr? ». if".;* tlw' <rri Us- li.'nr! 
of ItfvrfiiK’.iHoiitvi'’ ll^ljrn iionmj' R-tfK'r.re* 
OHirft ! tjiiMli MRioiii-tf u»*-4 to If lit Jr- ft-i- in 
Doinrlmiil, litit i« iio-ir Tal»!-i'!»r of Of 

MoiilWo Al'ltir lifttiim l« in lljrf'wV«4 ; hr,} j| 
CommI*«ioh wouM Mo tootjjnino Mni, fi* mj, \-f> aiV-^I 
lo njijvar. Ho 1» « Toliat'V trn'l liitoJliKc'i-i fcOt-rr. |{r 
now vrorkin}; it* Iko Nnljjun'U 

а. O. Oriu-rJly apoUnsr. tli- *nW'-.i of onr f»->. s.Kh 
In llTiIi'ral«i| i« til find ont liow far th<* Stuto Ji proraml 
to OimM fatnino Mil) to oi^-rtnin wiiat jwtiTula;^!* «> { tfc* 
C(imitr>' is im>to<trtI J'—JIaj' I rxjibjn atorlljr l;i»w wo 
atandi' The il^Joralodotato ndirid'dinto two iwthma, 
ni:^ the di»lri^» of Jiniiratwara bbiJ TeUnj;»na. Th** 
former la dividivl into two diri«ion«, oanKir, the Carnatir 
l-onlering Iho »onlh*taitcrn portion of the Uonihav rn-«i- 
denrj* nnJ the rJorth'Wwtern porfiosi of the^faifnir IVrri* 
denry. A p.irtiim of thl* trart i» in the famine rono 

, whori*, oa In Shoiapur, then* ia n aran-ity nrery few ¥*> 301 . 
In Iho Aiaiiralwani proj'or, inclndinj; Annn;:al«d and 
otlirr dialritii, iheri) liavc Iwn frw tnrninm. WV liad a 
very liad famino in Auranpitiad andtho ndjoinhif: dl^trkta 
lately, hot lliese diitricta have not aullcn’d aovercly for a 
numlicr of ycara prevloiuly. In ISIC late min hapjvned 
to fair in Aurangabad and the crons did not “ • 

generally liken Aurangabad and Farbiiani to the' 

3. Q. (iff- Mitir-^faclen:U.)—T]>e famine was very 
bad in the Borars tliia.timeP—Ycs ; but fnmino is a-cry 
rare lltcre. Lingsngur and Baiciinr nro sitoafi'd In tlio 
Camatio, andtiicso dittrlcts froiurntlyHiifTer from scarcity, 
yd liio raj'als are not so badly off as ono n'oirid expert to 
find Ibem under the oircnmstniifos. Somctiniei they git 
n bumper crop after n year of drougbt, and tbey are so 
accustomed lo times of scarcity tliat rvhen they luivo a 
good crop, tlicy store again for Ibeniselves and i'lirii for 
the cattle ngaiust bad tunes. ■ 

• 4. <2. I mipposo the popnlalion is not very dense?-- 
Alioutr 130 odd to every sqnafo mile. 

б. Q. llorv does this district shmv up in tiio census 
ivitli tiro rest of llio district?— The foiling off of tbo whole 
dominions was 3 per cent. 1 have not got tho figures by 
' districts. ■ 

G, <1, {The President.)— You generally have on in* 
cidsoP— Yes ; wo have an incrcaso from C to 10 per cent, 
'ordinarily. In 1000 there was great mortality and besides 
many ot fho sdlbgcrs cmigratod during ilio famine and 
have not como back. In Uingsugur and Eaichur ihoro 
wasgencral scarcity of drinking water in tho Tillages far 
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?Ci' is lis, a-tl 

ii la dry ••‘T.i-ir I, 


{? t-i-li»e in Mihrit*ar» art'sst 

i«ar,t a MStv^r to wh'rr i'. l« t* 


Mh! trp th- river* at-,! tc st- ri* wa:<T.' I>^rrtc . 

{) !• tut famir.* w* !<-<t ov-r »i*V<» fc-vj tf( n’.lU- Tm' 
ti^ally tJiiTP i* rr» pjet-ctiun s-rir.it fsmis* ! wed? whsl 
Wi* «^n 1.1 gs' su.;;r i~aV. In 1310 fV<U g-tvi- 4 Iskt* 
frf In j!".'**. 1- Isli * wvr>*g!iri>j»B*8-Jrs.a''»Ti 

f*?f mttli en.l wwl. | «b-jnM liii- tn explain enr syitrtn 
In rrgrrl t/» »r!i*, la TeirJiiri'isi ejs'l Jlstefstwa.-j bVe lied 
srttl'w''r.*.» are tliffirvr.t. >$sbn‘.»sr* i* ea ail fonn 
with It'anloy. 1 L>*tv the f*’<.ip!» tray wale writ* nHihei-A 
|wTsniei'o-. aad s! the re *»ttl*n5<ml r.o ie-rcsiril aii-umcct 
tt talrn. Tlia Isti'l ffwtinors to !*• a* drv laud. 

Th- rayat* are rcainru;:**! h tbit way to rcatie wri!*. In 
Trttrgans tK» eav i» diffrrvnt. IVe hire so tssr.y t.ink» 
thft»* on w fell'll w<i are iJcp.^nd.'Rt fer TCTcnof that w» 
rannot allow tfe" sans'* f.ivonmbV eoB'litioRv. le-rars^c the 
wrtU might eotajete with ti'C tanVv. According to tlse 
oM STutcm well bm!» were often asievs-rl at the same rate 
as bmN irrigated by few from tanks, an 1 in esc tabiia 
tl:^ well rates wm* rcnsMembJr hiplirr than the t-snfc 
rates. Under my sdvire His " Highnris the Xiram's 
Government Live introilai'ci certain well roles in the 
Trlingana di<!riet which tlio p».'op!e hare been gwdoally 
taking to and which are very much moro favooftSile tl^n 
the old sy.«tem. In the last serra years, since llie ntw 
rules were inlrwliircd, 1S,50*J wells have hc>:n tcn^tnsrt^l. 

7. Q. (.Ifr. J/Bip-.iroeirnsif.)— Is that the figure for 
Telingana alone?— Xo; those fimres relate to the whole 
dlslrirt, Imt the inrrease has been largest in the Telingana. 

1 will give you a copy of tbe statement slewing how these 
new wells are distributed. Tlie new well rules u^ich I put 
in show tlie following rates :— 

Fifteen years drj* rates— 15 years atdoahledryriiles; 
nnl after SO years full well rate.*. (IVell rates are about 
half ayalal ratw.) We are trying to encourage the sink* 
Inp of supplementary wells. ^ IVhat we suffer from in His 
Highness - the Nimm's dominions is the enormous amount 
we liavo to give in annual remissions. Tiio levcnuo of 
Tclingnn.n, including wet and diy, is nl<out lis. 1,17,00, OCO ; 
but every year, even ia a faroumWe year, wo hare to give 
Bs. 20,00,000^ remissions. Tho system is no crop, no reve- 
nue. If the rice crops fell, t.e., if there is no water to 
give the crop, wo nnvo to give remissions. If, however, 
there is water and the myat does not nso it, ho mnst pay the 
revenue. In ordinary years tho remissions amount , to 
about Us. 20 , 00 , 000 ’; out in Icid years, like ISOt) Fasli, 
Ks. *12,00,000 wero given in remissions, and ia the last 
faniino tho remissions amounted to lis. 6S, 00,000. 

8. Q. The figures relate to tho Telingana distrirl?— 
Yes ; we give remissions every year in Tcb'ngana. -Ho 
remissions are given ordinarily in Mnhratwaro, ne charge 
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KiiSl 4!«fc <Ij"i t.;S t<, Jc j.tiT 
!Si!i?l»‘3 Hit ii tt.t#;' St! S^.f 

c! j-Sit-t;. 

K-. Q. iXtr. AfciV.Afix-lttfri' ’I’-I's' }-. t! !-»s tt'-riotl 
3 ti ll;r ts tf'' ■!*!.» S» <>'>- «!<> 5t: si..' lVt;!*,iiv -« 

y«-» { va };ttf s rrir‘!*!-r iJsSctt!, M J t-trfs S'.IJ S i» Hitr.JS«<5. 
lYf r »• tit * J si f * :U t.til f.t a tf.-.Srj faSr, 

SO r.f'* visii Si-! Stiln, vidfi) Vf l-tvc 

f;'J »>ft sr-iili.t'-'';. Ti-tfr Je j!'.i tpSfSS i- j’.araS't=^ iatfj 

»s. 5 vsSi-j.tiSft. A t-ytslir-c-l fast* {« fLtfCfl vl-ic!; i«> 

tiljlft K'.ii 1»"!5 cSi-t WsiStT fff». Tilt I'SiJy J»«*.iS;rp itt 
«},•!’, *e Salr « v»Srf }r.U in f};;;!; Jair».?.sr# X J,'> t..i;c 

fr^r-i-'M hui. lc:S Jc'sl.aJ-* t;-? <<9 xs.S<*f, fir x'ftltT t-tiiy 

ttv fiilt'Ki'' <■?<’;' f'-r Si r rf»'t;s.i! ttvj», Iti I'j'Ji n>f » 
«c ttVr list ii h all rjolltt'l Sfi Js8!'l |vtch.;f. 

Ti-.f tafcrS way tif tliwwjtij; Siir frStls t<f lrr.!-rs*-«'S» VttfU U 
So tsl'* s'it* it <jf llif fstSH XcS lati'l Tlsu 

)> e t«t f'f tlif xvrl: s!k' l*al-15- lV<»fVf li.'jsirtTnrsit art 

17. Q. (Vif J’t(rlieKt.)--Yo'i J.itva ft prral joassy 
/njWil ; w* l.nsr snsry Jnaniart at)«l ft pval 
tfsiny JupSrJorr, aws- of wl,i*»s*ow:i ivlieti* fslniai. rosnw 
fif ibi* ttfiMtu (jToy/rrfjra) Trry l»rf;e f-rffttM, tlie rr» 
vfnst* frtru tfhtei! ftttimsislft t<» ftltost trn Iftlslu of 
t'aei; j»r year. Tkry yov notiJi-j; to tlie li.tTt; Ind#* 

|> •cd'Tt jnttftilietJtm, boS jssaboko Ux^ir own Oatatw. 


IS. Q. KoSWnp i» ilonr for ftiemlj-way of iniitsitionP 
—Mo ; llify d't H for tlierntrlrra. I nm ntaniipnj; tlio 
mtftt'’ «if tlip laU SirSalar Jsinj;. nnil wit do crerything for 

OurarlviK, 

19. Q. Tn tiineiof fnminra do llwro Ja^irJart jirovido 
fatnino rttllcf for tint pfoido P— No j I oni rorry to my lln-y 
do not- TJio Government of India Ims commeulwl tm tld* | 
I llitiils Hint eo'iiit sneatia altoiild lx* 'dcviiieil «o a« to bring 
jin'iisure to bear on tbem in regard to tliia. 

20. Q. Have yon no aintiatica in regard to llierc 
ftigirt i — Ko. 

21. Q. Ilnvo tbeir iftjTif « niiy occni«ncy rigbla ?— Yea ; 
aoino jagin aro well managed. In tlio jagir of the into 


Mir Viear*o1*t?miftb, nnd In Mir S.aUr Jung'* jpgtr. tbrro 
U ft tvjrdlftr lelilcmrnt »y»wm. On lb* oilier* band, in 
i«m« of tbe rmftllrr^/fiyiV/, rerenne la laben In grain ; but 
in fegarl to lar,*er /o^fiVj, lb* OoYrmment *y«temof band 
terentp las* been gentrnUy ftdootoii, even tbongb fbeto baa 
netWftft regular anitey, Ivitb rurard to ibr ina)nle> 
ranee tf Iftsl., tbe eofosi in Hydenlod la jMtenljar. Here 
be bavp t^riipJ ibe oU «‘.a',!re ayatem of <fo*rf.,intf. Borne 
jrftrmg-*. I’ftere Mr. Ilotcoe Allen arrived, t fonnd the 
teveane ftntn irriiaSe.l land* dreresiflng. Tlie Poldie Work* 
ll<rarlm«s,t wa* In a mint dei>*erab!e atato nv |vgflnl« Irri* 
I^B 1 loo wttVa, Btterly enable to cojxr wllb the n»5ntrn*nfe 
of tanka s ftod, ft! A rratserof fatt, inoie Unk.s were lielnir 
Itv-atbo! lias rfi^alred, I’ndvr tbeae flrcnm*t->nee«, I 
*v\«d lilt ll'gl.r.en lie NirvtnVGflTernmeift to rrriretbe 
t-M ataVm <i{ sfitftl. 1 n.y. Tlie Unbv wsTP In mO't '«»*e» 
iffi.IiBfSe-l if) f.ldra *5a»» by Mtnirdvra, nnd the objtw! of 
lie .fsrff (ta f nat t..; vife tbers a per*onal inlefr«t 

in lie tstiki. rv liftltl* raiftWa wo-ild l-o «fri«l ool by 
t).ft!s w.tl ■>-,1 d'lay. Msf-ee il e ita»il,^tr.A ay f tern veaf intrsf- 
vigil Vft.fe *ie bwe given r;lt A,S.''7 tanka alToct- 
Ingas? *:vv? ». f 2riV*t***-Tra an'esio-l a! 2.> btlcba end 

Tbe tratfsr, i» lli*. Tl.e ftat'.hincior it a 
srvnihlir vr Utnw'tiitr (• tnsn wbo nwivM ravb piv. 

frvtn Hi* Higbrvvsv ibe Mir.?tn'a iJcvernnieci), fn 
vldej? %*i<» |} Me sftpti bfld tb? iilfr.-a of iVviirnnkba anti 
t.dJa*, le.ibvy were tl f l!f trti'*e f.STc’afa in charge 
if jftsgar.st, avd t'ey ir.tnvgej tie Ltfi-W by hereditary 
tig'.-t- Y>.' •.!•»«.;,» to *! orn re Ijire given tl?e tanka 
•,! r.ith asv |V r }.-sv-'.» vl.ii*,' B*'efvti.ra Itsiif tbsm. They 
»rr tf.e'-. vf |r.-jcrS; at.dbate a fc-ri r.at Inlrreit In the 
t'.r.l*. ftvd }^- t;>|!» e.?rn .n g.v*! dAfiJ of Imd Ifijoae them. 
kW gir.* at tj t t%’.r of fi {o 10 jC’f evsf., grncr- 

j.*Iy fff}( ,r.f {t.p |riirr.-se, and fcT tl.!a the tfatf- 

b-vad-ves* to Itrjt the tsr.k in rv-pair. In Intredue. 
Ir.f t* ' ey»t/ m vr tneif.t if t, , ftt'j'l; laatnlr to amalter tanka. 
Tie vf!.r:.ie I i» l*vn CT.ti-!*-«l * g.-ol d'al, I'tsi I bfllTe 
sl.»! Me, irc'*'.."’ .Mbrs h {.(■■! alSegcSl vr it. lie b.'.a 
»t.ifs*!tie»4aa*l.e«eef antssal l»»jiccti««» nnd uit'rt, by 
tl.e IVbbe WmIi l•flllrSt^t!^.t ; ta.| if tl-e tftsKhaniiar 
4»a r<< Ifvjibii tsrsk In vinjee, b» xUl b* c*me <bi«n 
ej>'n Jis rnr tj isi n. If lbe«/<»»tl«>«/i it "elllookeS after, 
tic »'!,.rr.e «i!’, rvsl: well. Wol.svt- a? rnsnr tanka iba* 
the IV.lb kVe^fka l* t'WrtJnctst U ttKabSe to lertfc after them 
all de*isilsr.m5«l!y. Tl.ere Idtte Ic-m iRrtft»ee.» of whole 
chair t tf i»r)irtr*k;Ht!g in brtvy rainfall. When one 
tank l-fvstlvd ftll bf’t*#- U Ireft'b-fd hV;, The ifatlldtiiti 
in ta*b ra»-» rcj'i’ne! t! e tajsVa in their clarge ft* onfe, 
»tb;|c •err." of i! e otViT tanka lave notlcM-n rs'pairvd even 
»rt, 1 rian>3<JfT ll.vvf.frf'o«i.f ay.t'sn ft very ImfOsta'l one. 
It e ccd<-r» «r bare gi**-;! U that na if to lie 

j«»’d b?» fsnsil hi* lank U ln*T.<vtis|, Bom? objef- 

ticfttlavelocn raiwi! totbe Tabtildara in*i<eclien of the 
UtA*. I late ft rrojxjol lb»t the tank tbosld be 
ift.ffio'trl br ties I’nWir «"orl< Ib-jartment oSiecrior two 
rstitbnnsTalnijUra wilbln Ibe f.r*t nine moniha of the 
ycartnftcrlbat, whether tbe lank i* ir.*jwtl.-d or nt.t, the 
rstn-l be jciid. T|ie a'fttna of the Public Works 
Inty-ra-ting 0.1 rer la ^rrraily the forew-vn on minor irri* 
galxot^wiri.*. He roUnrSe the bydmnbr d.vta and tend* a 
rvjost to to the Snb ilivitViralOnicer. wb->, if tbero btnny 
r.-s» « to do » X m?ke* a itertonal intiicvtion. 

lY. <3. What do ton find agtint*. the ayiitem?.— Ko* 
ibiog. It worka vrtv Well If Xh^ ^aitlattjar la looked after. 
In »<isne rates l! e dtiitlnnilart *{>rnd more money timn they 
get. They are Interctted in tbe eoltiv»tIon nnd»*r tho tanli, 
and tbe«efpr>’ leqi njs the atirage cajtaeity of tisc tank. 

I feel tliat the tiattlanii it the Ik'sI ayaleni for the 
riuiintei anre of tank*. Tbe tlaillaitiiar i* n tralanttar, nssd 
ta Almost every e.nva be own* Itnd ssnder tbe latik which Intii 
wort I'Tolcibly le-en iiuule by biv nnee>ton! I ntbsrb great 
Imjioitanee to tbe ifisitfunif xy*teia and to tbe dastbandar 
King ft raiulmbtr. 

23. Q, Yon risfftn be mn^t Iw tealandar, bolding na 
hereditary ellicep— Yea. 

21. Q. Wb.vt u tbi* 10 jWfcnt.? — It is 10 jvr cent of 
tbe Und revenue of the yCvir mid fluctuntes every year. 
In the Alndrn* Prealdenev, 1 undertt.nnd, ibemnn'getft tbe 
datllatidum inuw wbelfier the tnnU is working to tiio 
full ca|iacily or not. Wo simfily give a commission o£ 
10 yer cent, on the land revenne to secure the tank agiiinst 
b sa. AVben we Introlnecd the datlband system, wo Imd 
r.o sejwmte irrigidioii department mid the Publie Works 
IX’partmoiit negleeted tbe tinks. 

25. Q. fAfr. JRftJaralmi ilfui/nfiae,^— WlmtluipiieiM when 
the lanuB got silted up P— That difltcuUy has not arisen 
geneRilIy, Tmt in some cases wo Imvo got over it by giving 
a gmnt-in’nid for raising the bttnd, wnioli is paicf out of 
the revenue realised. 


Afr. A. J. 
Vunlojt. 
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..26. Q. {Mr.' Muir-Maekenzie)— Do tlie royats .Hire 
tha system F—Tos. ... 

21 i Q. Is the -10 per cent, .paid direct by Govern* 
mentP— Yes ; it is paid out of tbe land revenue. 

28. Q. {TAe Pmtde»#.)— Is there no fear that the 
iastbandar would levy forced labour P— No. No douht, the 
dastbawiar might pay less than the ordinary contractor for 
his labour ; but Wng personally interested in the tank, the 
dastbmdar would put in better material than some of the 
eonbactors would do. It was terrible to see the way in 
which tanks were repaired and broached before Mr. lloscoo 
Allen came here. The groat majority of daslband tanks 
are small ones. 

29. Q. {Mr, MttivMaokensie.)—ks^ kuntas given over 
under tho.same system P — ^Yes. 

30. Q. Does the Public Works Department advise ns 
to the character of the repairs required P— Yes. I would 
like to explain another inoaauro which wo adopted for 
putting tanks into repair. Wo found a ^rcat many tanks 
in disrepair; and the budget gmnt being limited, the 
repairs could not ho * undertaken quiekly enough. I 
consequently obtained sanction to a.schomo by which the 
people were allowed to repair a tank under a' contract 
mm the Government, on the promise thot they would 
be repaid from the revenue collected under the tank. Wo 
get Bs. 10 per acre and more under these tanks, so that the 
money expended is soon paid off. 

31. Q. '{The President ^ — You pmctically soy to the 
man that if he repairs the tank, you would give him so 
many years* revenue P— Yes. The work cannot bo oarricd 
out by the Public Works Department in the ordinary way, 
without drawing on the Government treasury, to an 
extent not provided for in the budget. A contractor 
supplies the money and repairs the tank. Ho is paid 
6 per cent, interest and gets all the revenue from the wot 
land under a tank until the debt is paid off. 

32. Q. That is exactly^ the system the Egyptians 

have now adopted for their larger works P— Under this 
scheme we nave repaired 1,472 tanks, the Publio 
Works estimates for which amounted to 42 lakhs. I 
should explain also that in some eases, where a oontractor 
had not enough capital,. Government sanolioned tho half 
cash .payment system, half tho amount being taken from 
the budget provision. , Of the 42 lakhs estimated, 34 lakhs 
were provided by .the contraotors and 8 lakhs by tho 
treasury. Sometimes the contractor is paid off in two to 
five years. The Kamareddi tank repairs, cost the treasury 
nothing, and 'now the tank yields a full revenue to Gov* 
emment. It was repiured uuder this system. Of coarse 
no sowear would accept 6 per cent, interest for his money, 
but these contractors hold land and have an interest in the 
tanks. The. repairs on this system are always done under 
Public, Works Department supervision and every procedure 
is .followed.'.according to tho.rules of- tho department. 
Estimates are prepared as if wo were going to pay ' cosh in 
the ordinary way, but instead of cash the wWo revenue 
is given 'until the amount is paid off flus 5 per cent, 
interest.,' . 

. 33. Q. Do the big Jagirdars follow that rule P— I am 
trying to introduce the systehi in the Sir Salor Jung 
Estate. V . t' ■ , . 

-34. Q. (Mr. Eq/arafnaAfttifafsar.) —Under these 1,472 
tanks, what is the area irrigated P— The return prepared 
does not show the area, but the revenue received from these 
tanks is 10 lakh's 86 thousand rupees, which has been paid 
to the persons who repaired them. 

35i Q. Considering these deferred' payments, and the 
fact that only'5 per cent, is allowed, don't you think that' 
if cash payments were made, the contractors would bo able' 
to do' the work for less P—^I do'not think so.' Besides His 
Highness the Nizam’s Government oonld not aflord'to give 
tho money neoessary for all the works wo wished to cany 
out at the time this scheme was started.- ■ • ■ 

86. Q. Is there any ease in which a tank has riot paid 
revenue P — I know of no suoh' case. 

37.. Q.’ (TA'e President .) — At the top you' refer to a 
succession of lad years P— Yes, owing to a' continuance of 
dry seasons some contractors could not' afford to wait for 
their money 'and so they 'were paid out of the treasury ; 
tboso are isolated eases. Ordinarily in dry years, con- 
tmofors have to take their ohances of getting a revenue. 
But they get their S per cent, interest eventually on out- ' 
standing amounts. Ves,'ont of, 21 lakhs, we paid 10 
lakhs 86 thousand last year, Tho revenue accounts are 
recorded in my office^ 


. 38. Q. {Mr. .JtaJaraltta Mudoliar,)— The. yrd SLtai. it 

not shown in Mr.' Boscoo Allen’s report. Have you, the 
figures P— I could give you the fignres from my office, ■-The 
last' Administration Beport for the Hyderabad State is for 
^fonr years ending 1807 Fasli. It' contains full Information 
in regard to that snbjoct and also to tho rovonuo system. i 

.' 39. Q. Can you form any estimate of tho area under 
iirigation in tho Jagirdar's estates P.— No ; the information 
is not available. 

40. Q. Do tho Jagirdat^e estates form ono>half of His 
Highness the Niziim’s dominions? — The Census Beport 
for 1901 will sliortly bo out and will probably give all tho 
information roq'nircd< There arc 2,899 Jagir villages in 
.His Highness tho Nizam’s territory. Tho . popnlotion 
according to the figures of 1891 in khalsa was 8,l78i952, 
in the Sarjikhat and Jdgirs 3,357,498. Tho Sarfikhas is 
mostly in tho Mnhratwara conntry. The figures given in 
Mr. Boscoo Allen’s report of tho area irrigated do not 
inclndo the iSiziyiAAas or ilayuv. -The Jagir tenures are 
various, hiit there ore two broad distinctions— dffM/tWMO and 
Qair Mustusna. 

41. Q. (27<c President.)— the' people take idkaei 
ordinarilyP— No. They da not generally apply for it. 
They think it is. too much trouble to go through the 
requisite forms. ' 

42. Q. Do they look upon it ns dorogatoty P-rNo ; but it 
is hedged round with too many rcstrietions and tho money 
has to pass through too many subordinate hands. 

43. Q, (Mr, Mttir-Maekenzte.) -Haro you tried tho 

system of tho Government making the well and charging 
a wet assoBsmpnt P — Tliat was our old system in Telingana 
during the late Sir Salor Jung’s time. Money was spent 
in sinking now wells and tho raynts were charged a higher 
rate ; but that was done to a very limited extent, os tiie 
Government had not tho means to extend tho system very 
largely. Even now wo continue to recoivo applications for 
the Government to repair wells and charge a wet rate ; bnt 
wo advise them to repair the wells themselves, as the field- 
holder has tho hereditary ocenpanoy of tho well attached to 
the field. . ^ . 

44. Q. (Mr. Jtajaratna Mudaliar^—Jlave you any 
statistics as to tho total number of wells, old and now, in 
the Mahratwara imd Telingina dislriotsP — There were 
78,087 wells up to tho'ond of the year 1302 Fasli in khalsa 
lands : there are now 96,569 wells. 

45. Q. (The President.)— ’"Do they go in much for 

^acfiefis wells P— There are a great many in the Telingana 
districts which are only used in diy years. ■ 

46. Q. Does tho list incluilo kaehcha wells P— Tbe list 
includes all wells fitted with mots wheth'er pakka or 
kacheha. 

47. Q. Is tho water service veiy deep ifl this conntry P 
^-It varies' very much. In Telingana water is near the 
rorfiico. In Lingeugur it is much deeper. In Telingana 
the average irrigatca area is two acres to a mot. 

48. Q. May we talre.it that tho irrigation is all from 

wells in Mahratwara P — ^Yes, nearly all. . . 

49. Q. How did the wells behave during tho times of 
drought P— ^Inny of them failed. 

60. Q. Was any attempt made to deepen them P— Yes. ' 
TYo sterted to deepen them, but there was a great pre- 
judiob against this measure daring the fanune.- A rumour 
got about that water was' lost' by deepening wells -and so 
widespread was this 'feeling that I cancelled'the order for 
deepening wells that still had a little water in them. 

61. Q. You . lose the spring or something happens to 

divert the water P— Yes. . 

52. Q. (Mr, Muir-Maekenzie.) — Do I .understand you 
to say that in Mahratwara the assessment. on wot. land joes 
not exceed the diy rate? —This is tho.c^a only in .regard 
to new wells'. Tho old wells ore assessed at rates. 

63; Q. (Afv. Bqfaratna Mttdaliar.).—ll&e there, been a 
vwy large increase in tho number of new wells -in Mahrdtr. 
ware P— No ; not , to the extent I ejected.' 1- 
54; Q. (The President^ — ^What is the iotel cultiva^ 
area of. the State P-^On page 28 'of- the Administration 
Beport the total cultivated areas are given, and on page 29 
of the same report the total remissions, are 'shown. To . 
oiiiye at the net area cultivatodj we must deduct tbe ; 
re'misBlohs from the cultivated area. ' . * ; 

.,65. Q. .{Mr. Muir-Maekenzie,)— km I to undexstend - 
that the actual area undorirrigation 'cim ho amyed at' -by 
taking the difference between the cultivated area qhd t^ie 
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{vrc.*! on wh'cli romiEsions have bcojj granted?— Yes; if you 
dednet the remissions, tho balance is tbo actual area culti* 
vnted in tho year referred to, but it varies very much on 
account of the rain&ll. In Tclingana we ore obliged to 
take the avenigo of several years ivhen making such 
calculations. 

66. Q. That is tho nearest approximation vro can got to 
tbo actuiil irrigfited area?— Yes; as a rule, remissions are 
given on iret lands. 

67. Q. Is Tch'ngana completely protected against any 
drought -which is Ukelv to occur?— No ; boeansc, if we had 
a year of serious drouglit, tlio tanks would be dry. In that 
case uo would be ns badly off in Telingana ns in tho 3Inh* 
ralwara. 

5S. Q. At tho same time tho Tclingana district did not 
sutler during the last two famines F— No ; thoro -was no 
actual famine there, ns some rain fell. Ilio distress, such 
ns it was, was caused by high prices of grain. 

69. Q. Has there been no famine thoro since 1877 ? — 
No, with ono exception, rir., tho Nalgonda district. In 
1876-77 the famine was pretty bad there. In my opinion 
the Telingana districls nro not protected ; and if a severe 
drought were to occur, tho tanks would dry up. 

60. Q,. But yen have alw.ays had rain thoro ?— Yes, but 
the quantity varies. Last ye.ar wo had to give 68 laklis in 
remissions instead of 20 lakhs ns in an ordinary season. 

61. Q. That refers to only half of tho State P— Yes, and 
to some talnkns in the Gnlbarga Division. 

63. Q. Suppose some of the tanks in Tclingana were 
linked with the rivers by channels, would that notbo a gicat 
help ? — Yes, Mr. Boscoo Allen has some schemes of this 
nature in hand. 

63. Q. Do yon think that, if tho tanks were connected 
with tho rivets, they would fill in jenrs of drought?— Yes ; 
wo have the Moosi, which should lie useful to tho Nalgonda 
^strict ; and Mr. Allen has a scheme for imiking use of tho 
Manor and Mnnjira rivers which can always bo depended 
upon. 

64. Q. On what grounds c-an they be depended upon ? — 
Because they genemlly have wstcr running sufiicient at 
least to fill the tanks in a dry season. In Mnhratwnra there 
arc no tanks and no Inrga Morago works. Tho Telingnna 
districts are covered -with tanks. 

63. Q. Do yon think that there arc no tanks in Mahrat* 
wjira, ^causo thoro. is black cotton soil there ? —Yes, to 
some extent ; but tho Marathas do not take to wet cultiva- 
tion like the Telngu^ who place great reliance on irriga* 
tion. The Marathas will not take^ up wet lands under 
tanks in Telingana. This is a peculiar fact. They do not 
like wet cultivation. In the Berars, where they have tanks, 
and where I served for fifteen years, they will not uso 
them for irrigation. In Mahratwara they do not use tho 
tanks, because there is black cotton soil, which in an ordi- 
nary year produces luxuriant dry crops. 

66. Q. Tho census for TVarangal is rather perplexing. 
The figure shown in 1901 is 1T67 per cent. ? — Tho census 
enumeration of 1891 is probably more correct than 1881; 
but the figures are probably not much wrong, ns 'Wnran- 
gal was very backward some years ago, before tbo railway 
was constructed. After tho rail-way was opened, the dis- 
trict made neat advances, and indeed -was quite trans- 
formed, and has now become a mo^t flouiisbing one. 

67^ Q. But the population is still Only 85 per square 
jnilep — Yes; there are enormous areas of forcris, where 
there is little or no population. 

68. Q. The development of the districts is due to the 
railway ?— Yes, and to the survey settlement. In one 
talnka the snrvey settlement -was so successful that in- 
crease in levenueiu one year mainly hy extension of nrea 
almost paid the cost of the survey. Many irrigation works 
have also been restored. 

- 69. Q. There -was not much restoration before 1891? — 
No ; very little. 

70. Q. In Mahratwara how were the people employed 
daring the famine ? Did you have any irrigation works ? — 
No ; mero were no surveys, and no irrigation schemes 
ready. No means for making tanks. The Irrigation De- 
partment does not work in Mahratwara, sol had no means 
of employing men on tanks. "We had earth-works of two 
railways jmd toads. "We also deepened one or two village 
tanks. 

71. Q. Do yon expect to employ famine labour else- 
where ? — -My idea is that we should have a regular survey 
made, and make a programme of irrigation wi-rks for Mnb . 

VOL IV. 


ratwam, whore there is a necessity for them, as a protec- 
tion against famine. 

72. Q. Is that district not supposed to bo hopcicssin 
regard to irrigiition works P — I do not think there is a pos- 
sibility of making very large tanks there ; but it is impos- 
sible to say without a survey. There is nothing I should 
like to SCO famine labour employed upon better than on 
tank works ; but -wo had no data or anything to go upon 
during tho last hmiine. 

73. Q. With reference to what you said yesterday; with 
rcmrdtoless favourable terms for wells being given in 
Tdingnnn than in Mahratwara, because in the former wells 
competed with tanks, why should there not he liberal terms 
for wells outside tho tank ayal'of ?— Because tho population 
is sparse, and is not enough for both tanks and wells. 

74. Q. It is just the matter of sparsoness of popula- 
tion?— Yes ; if the population was sufficient, there would he 
no object in specially assessing wells outside the syukat. 
It is only in comparison to tho Mahratwara that the wells 
outside tho ayakat arc less favourably treated. Compared 
with tho assessment of previous years the present assess- 
ment at well rates is distinctly light. 

75. Q. Are there any supplemental wells?— Yes, but 

they are used only in bad years when the tanks fail. 
TYc encourage the people by charging only the usual half 
the assessment. _ 

76. Q. (Mo PfcfWenf.)— They won’t pay that half if 
they began with tank -water ?— There are rules laid down 
on this point for the gnidnnee of officers. If the water- 
supply is generally a mixed source, partly tank and partly 
well, the Ectticment Department lowers the assessment per- 
manently. In other cases the Jamabandi Officer can make 
redactions under special circumstances. 

77. Q. (Afr. HJwir-Hfackenzie.) — ^TTonld you mind ex- 
plaining the dasthand system again ? — A man gnarantees 
to maintain a tank in good order, and keep it up in its exist-' 
ing state of repair, and in rctam we give him 10 per cent, 
of the revenne. In some cases of large tanks we consult 
tho Public Works Department and only 7 or 8 per cent, is 
given. 

78. Q. Are they handed over in good repair? — If there 
ore small repairs, the dastbandar does this, bnt sometimes 
wo do it ourselves. IVc also have a new scheme under which 
the tanks are repaired by the Pnhlio Works Department. 
Sometimes considerable improvement in the tank has to he 
made, and the question arises whether the dastbandar 
should cairy it oilt. In such a case the dastbandar is 
given the option of repairing it.’ The folio-wing mle applies 
to the matter: — 

" Tlio dastbandar should be given the option of carrying 
out the improvements, according to the new scheme, he 
being repaid the outlay from the revenue of the tank If 
be refuses tbe contract, and if it is desirable that, the im- 
provement should be effected, the dastband lease should be 
suspended for the time being, and tbe work should be car- 
ried out through any other person according to tbe new 
scheme. When the work is completed and outlay repaid, 
tbe dasthand lease can be revised.” This mle was framed 
in Older to meet the roses in which dasfbandars were given 
tanks before tbo Public Works Department bad inspected 
them. Tho new rnles have now been working since Feb- 
ruary 1899. 

79. Q. Are there any tanks not maintained hy either 
the Public Works Deportment or tbe dastbandars, and 
what is done for them? — All tanks not mainkined by 
dastbandars are supposed to be m^tmned by the Public 
Works Department; but they are too numerous to be well 
looked after by (he Fnbb'c Works Department. 

80. Q. Do not you tHnk that the tank should be repaired 
hy one or the other ? — Certainly ; I am strongly in favour of 
the dastband system, as 1 think that the personal interest 
of the (fastianaar in the tank is an important factor and 
makes him a more useful agent than petty officials of a 
large department. 

81. Q. Is not the percentage ^ven very high?— No ; it 
is not too high. The channels under the tanks are kept in 
repair by the dastbandar, who ensures Government also 
against fntnre loss. One year’s revenne Lrom these tanks 
is equal to 10 years’ dastband' ; and if a nou'dastband tank 
breaches and is not at once repaired, it can he seen how 
much revenue is lost. 

82. Q. Is the supervision of this system reliable? — Tho 
^stem of Inspection is complete, it provides for inspec- 
tions being made by the Assistant Tahrildar, District Engi- 
neer or'Poreman in the Public Works Department 
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83. Q. Can the cheek be relied upon?— The whole sys- 
tem depends on the district officers and the self-interest of- 
the dastbandars. If the latter does not keep np . the tank, 
he loses his daslhand and the water for his fields. When 
I first came to Hyderabad and for a- good many years after- 
wards in the olden days, little or no notice was taken of 
applii-ations for repair of tanks, and th^ remained unre- 
paired for years greatly to the loss of Gorernment, This 
does not happen under the dasthand system. ^ 

84 Q. The only weak point seems to be that the reve- 
nue of the tank is not a very good indication of the ffifficulty 
of maintaining it, i.e,, a big tank may have a short buna. 
The bund of a tank, 600 feet long, would cost nothing to 
repair. On the other hand, a largo band might' bring only 
a small revenue? — ^No lease is given now \nthout the ranc- 
iion of the Public Works Oepartment. The Chief En^eer 
fires the amount of maintenance, at so much a year for 
maintenance. The Bevenue Department works nndor the 
advice of the Public Works D^artment. 

85. Q. I understand that yon are desirous of extending 
the wells in Mahratwara. Do you propose to advance 
money liberally for that purpose?— I hope the people will 
come forward themselves. We cannot afford in this' State to 
give very large advances. As a matter of fact, we have 
given large advances lately. 

86. Q. Would you be prepared to borrow it at a lower 
Pate of interest than you lend? — I do not know what the 
Financial Secretary will say to that. I would like to see 
large advances ^ven. 

87. Q. Do the people take advantage of takavi?—M.y 
experience is the same as it was in the Berars, vie., that the 
people do not like to ask for takavi. 

88. Q. If yon had a special officer to work it, do you 
think it would be popular? — It might be if we had good 
men to work. it. We discussed the question cf Agricultural 
Banks here some time ago. 

89. 9* ^ mean anything so large?— We had 

s.mething of the kind during the famine, i.e , some special 
officers were entrusted •with the disteibution of advances. 

60. Q. If you had the money, would you be prepared to 
go on with it ? - Yes, if we had the money, which at present 
wc have not. I wodd recommend it for Jtfahratw^ as 
•well ns for Telinmna. In Telingana our great object in 
increasing the nuinber of wells is not only to protect the 
country, but also to obviate the large fluctuations in revenue 
caused by annual remissions. Extension of wells and 
channels is the only means of obtmning fixity in the revenue 
in the Telingana. 

91. Q. Is there any part of the dominions in which the 
people put up field embankments P— No, Asmanidurri 
to some extent ; but 1 have not seen the tabs here you refer 
to. 

92. Q. I thought there might be some in Lingsngur?—^ 
I have not come across any*. 

93. Q. In Aurangabad there might be room for these ? — 
1 do not remember seeing any there. 

04. Q. You advocate a survey for the purpose of ascer- 
taining good sites for big tanks. You also recommend a 


survey of the subsoil . water-supply P-rIt is - diffisiilt .some- ■ 
times to find but where to sink a well. , After undergoing 
great expense, no water may be found, or it is brackish.' ' 

95. Q. (Mr: Bajaralna Miidaliar.)— Iniegaxd.io , 
mental wells in the a^akat of tanks, supposing the tanks 
are dry, and the crop is raised by the well, what will you 
charge?— We charge the well rate which is generally half . 
the wet assessment. We never charge for a tank rate when 

a well is nsed. ' ' ■ 

% 

66. Q. What assessment do you charge outside the 
ayakat ?— Certain well rates are laid down according to the 
classification of the soil, depth of water,’ etc. The well rate, - 
as a rule, is about half of the tank rate.' If the well is 
nsed annually as a supplement to the tank, the Settlement 
Officer permanently lowers the classification on which the 
assessment is based. - ■ 

97. Q. On ayakat wells jamabundi is made every year. 

The well may he nsed for only a'month or for a wbolo-timei 
If you use it for whole time, it is assessed at half the tank . 
rate. So every year your officers determine for what period ■ 
the well water was used ?— ;The ayakat land is assessed as ' 
tank land unless there are permanently-used wells ; but'tho 
rayat comes fonvard, says he has used a well. The Bevenue 
officers are empowered under certain defined rules to give 
remissions. ' ' ' , 

98. Qi You said that special facilities are given-to tlie* 
rayat for the construction of wells in wetlands rather than 
in dry lands. In what way are the facilities greater in wet' 
or in dry lands ? — ^I did not say that they were greater j . 
but, as a matter , of tad, wells are generally sunk in the 
ayakat, 

99. Q, I was under the impression that yen said you 
discourage the sinking of wells in Telingana? — No. In 
Telingana permission is necessary to sink wells, and after a 
certmn period a well rate is charged on the land irrigated. 
In Mahratwara no permistion is necessaiy, and no extra 
assessment is charged for the land irrigated from the well. 

100. Q. If an application was made for wdls in Telin- . 

gana, ' do yon reme permission ? —No ; we never , refuse ' 
permission. • ' , ; ' 

101. Q. Is not'the cost of raiting the water by mechanical 
appliances prohibitive?— No j the water is near the sntfece, 
and the cost of raising water is not prohibitive. 

102. Q. Don’t you think that the rayat would rather take - 
water by flow” than by lift? — Certainly: But if the tank 
has only a little •water, the question jof distribution comes ' 
in. If the rayat begins (mitivation under a tank, he does' - 
not know whether he 'will get vrater when he wants it, most 
for his crops. If he is using a well, be knows that he 'can 
get water ior the whole period. This uncertainty regard- . 
ing the distnbation of wato under smaU tanlm at least is 
a factor in fovour of well cultivation; 

103. Q. In Mr. Boscoe Allen’s report, on jiage 11, he 
says that an expenditoe of Bs. 3,96,809 has been made 
since October 1896, 'under the bead of ‘‘ Minor Works.” ■ 
Do you find any increase in the 'area and revenue due to 
this P — I cannot say whether aiiy increased area would be 
irrigated. The remissions would be less ; but there would • 
be no other figures to indicate an increase in' the revenue. ' 
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1. The pmnlation of the Slate according 
to the Census of 1901 . ' . . 166,239 

Miles. 

The gross area of the State . . 1,118 

or 716,520 acres. 
Acres. 

Cultivaiod or occupied area . . 163,316 

Area irrigated by State works in normal 
years ...... 1,466 

Area irrigated by State works in year of 
drought . . . ' . . 965 

Arra irrigated by private or village works 
■ in normal years ... • • 1,704 

Area irrigated by privnic or village works 
in year of drought .... 1,041 

Area irrigated by wells — 

(1) In a normal year . . . 36,742 

(2j In a year of drought , . . 81,462 


Beturus showing the total area under crop were not, ' as a 
mic, made every year ; houce average area annually Under 
crop cannot be exactly known; but the average area annually 
under crop during the last ten years might be about 4 or 5 
per cent, less.' 

The figures given above fur areas of land irrigated by 
State works, private works or village works in a yo.ir. of 
bought, as contrasted with those for irrigated land in a 
normal year, are for the famine year of 1867. In that year , 
there was no c^plete dronghtj we had 41*03 inches of. 
rain, and to, alcbongh owing to the ently cessation of raini, 
all the kharif .etoys, with the 'exception- of 'y«ar, were 
nearly completely dcslroyed,. we had pretty fair rabi 
harvest. Had the rains completely failed, we could have 
almost no rabi harvest, and the disastrous effect of famine 
Would have been very serious. -The figures therefore for 
iirigatedarcavary immensely with the severity of .drought; 
the more severe the drought, in other words, tho smalirr the . 
amount of rain, tbo smaller the area irrigated, and in a 
year <rf, complete. drought we may have nearly no irrigated 
area to giow onr crops upon. ' - ' ' ' ' 
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The diEPerence hetween the figures given above for irri- 
gated areas by State works iii a normal year and n_ year of 
drought respectively docs not indicate the actual difference 
between the two. As the area shown for the normal year 
not only includes lands irrigated by State rvoiks by men 
of canal system, but also includes the area which has 
recently been brought under the bandA system irrigation. 

2. The. approximate relative proportion in which the 
different kinds of soil, such as mar, j)arua, ran Aar, occur in 
the State is as follows : — 

ItTar .... 12*5 per cent. 

Parna . . • .20 „ 

Bankar . . • 67'5 „ 

Mar is not unsuitable for irrigation, but the people generally 
do not care much to irrigate it— 

{Isil^) Because mar land is said to possess the 
property of retaining moisture for a long time 
and can therefore, without the help of irriga- 
tion, produce valuable crops, such as wheat, 
gram, linseed, arhar, 

{Sndly) i^cause no irrigation |is required for growing 
kharif crop, such as juar, kodoun, oilseed in 
mar land. 

{Srdly) Because mar land is subject to clearago* 
large cracks or fissures are formed in it, and 
. they absorb considerable quantity of water ; and, 
.as a consequence, much larger quantity of water 
is required for irrigating mar fields than they 
naturally require. 

{ithly) The presence of more than sufficient mois- 
ture in mar land makes wheat and linseed 
liable to rust or injure the standing crops in 
other ways. In places where there exists a well in 
mar land ordinarily, the outturn of produce by 
means of irrigation is mnch larger than that in 
nnirrigated mar. 

Good parua is suitable for irrigation, but it is not to be 
found in extensive pieces ; for the most prt all the wells Ho 
ill inferior parua and good rankar. Irrigation by itself 
cannot render these parua and rankar prodnetive ; they have 
to be manured almost every year ; and even with the aid 
of manure and irrigation, these soils produce simply barley 
.and little wheat. 

Black cotton soil is prevalent in Londi Fargana and in 
the northern part of Chhatarpur. In small bits it is found 
scattered in other places too. 

Its usnal depth is from 5 to 7 feet in Londi and north- 
ern part of Chhatarpur where mar prevails. 

The underlying stratum is the rocky soil called ran- 

kar. 

In .some places parua, mixed with limestone, is found 
to intervene between the actoal mar and ' rankar. 

Besides mar, parua, and rankar, there is a class of 
blackish soil which in its properties for the most part 
resembles mar and has therefore been inclnded and treated 
as mar. 

Cultivators do not desire to iirigate mar for reasons 


explained above. 

Tear. 

Stati 

sties of rainfall. 

Inches. Cents 

' 1883-86 . 


m 



30 

13 

1886-67 . 


• 



39 

90 

1887-88 . 


• 



38 

83 

1888-89 


• 



66 

40 

1889-90 


• 


• 

37 

11 

1690-91 




• 

57 

39 

1891-92 . 


• 


• 

49 

62 

1892-93 


• 



54 

62 

1893-94 


• 


• 

46 

43 

' 1894-95 . 


• 


• 

68 

41 

1893-96 . 




• 

37 

59 

- 1896-97 . 


• 


• 

43 

59 

1897-98 . 


• 


• 

41 

•03 

1898-99 


• 


• 

39 

93 

" 1899-1900 . 


9 


• 

37 

61 

1900-01 


» 


• 

42 

16 

1901-02 


« 


• 

44 

36 
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3. The accompanying table will show— 

(1) Staple crops grown in each main class of soil. 

(2) The crops which reqniro irrigation. 

(3) Times at which sown and reaped. 

(4) The number of waterings required. 

Bental of irrigated and nnirrigated lands is.as follows : — 

Ijand irrigated , — ^The amount of rent varies with the 
prodnetive capacity of the soil. Irrigated land for the 
most part consists of land irrigated by means of well water. 
The rental of this well irrigated land is^ fixed generally once 
for everin a Inmp snm which the cnitivatcr has to pay to 
the State annually. This lum]) sum is, according to cir- 
cumstances, subject to some variation ; bnt this variation is 
resorted to when there are potent reasons for doing so. 
This rental varies from annas eight to fis. 2-8 per higha. 

The land irrigated by tank water is limited ; its reiita^ 
varies from annas eight to Bs. 1-2 per bigha. 

The rental of bandh irrigated land varies from annas 
eight to Bs. S^. 

Bent of land nnirrigated — 



Bs. 

A. 

P. 

Bs. A. 

P. 

Per bigha. 

Mar I 

. 0 

2 

0 

2 4 

0 

99 

5Iar II 

0 

2 

0 

1 12 

0 

99 

Faraa I . 

. 0 

2 

0 

2 3 

0 

91 

Parna II • 

. 0 

2 

0 

1 8 

0 

99 

B.mkiir I . 

. 0 

2 

0 

1 12 

0 

99 

Bankar 11 . 

0 

2 

0 

1 0 

0 

99 

Cachar . 

0 

4 

0 

2 0 

0 

99 


iVbfe. — ^Bents of irrigated and nnirrigated lands also 
vary to a certain extent according to different crops sown, 
The State’s share is taken ordinarily in cash ; to some 
extent it is taken as a share of the produce ; bnt it is not 
taken in kind, bnt at its cash valuation. 

The State’s share varies from 16th in case of cn.'irse grains 
to^rd in case of rabi crops, whether on irrigated or unirri- 
gated lands. 

4. Famine, Sambat 1588.— No written reliable record j 
bnt on the authority of living aged persons it appears that 
kharif crops were injured by locusts and rainfall was in- 
sufficient 5 food grains were procurable with scarcity and 
there was some mortality due to starvation. 

1891 Eodonn and other kharif crops failed ; hence 
famine. 

1925 Bain failed ; hence famine. 

1963 Kliarif esops failed ; hence famine. 

Scarcity— 

1890 Wheat was injured by rust, hence scarcity. 

1930 Wheat crops completely damaged by rust ; hence 
scarcity. 

1934 Partial scarcity by partial failure of rain. 

19497 „,i 

1930 j Tfheat crops damaged by rusts. 

1962 Partial scarcity. 

Some vilkgeB in Deora Fargana, which are situated at the 
top of the Vindhyia Bange, where there are no wells, are . 
most liable to famine. Owing to the monntainons and 
roakj nature of the soil arrangements cannot he made to 
dig wells, construct tanks, or bring water by means of a canal 
from some artificial reservoir of water. 

Places where soil is of had kind of rankar, and wells 
do not supply sufficient water for irrigation purposes, are 
also liable to mmine. Such sort of soil is not sitnated in 
any special part of the State ; it is scattered in pieces belong- 
ing to villages of different parganas. 

6 . There are no big irrigation works in the State : 
only two State tanks, Jagat Sagar in Mow and JJbnnia 
tank in Fargana Landi, serve the purposes of iirisation to a 
limited extent. 

These tanks were constmeied in ancient times ; therefore 
no records can he found to show the cost of their constrac- 
tion. 

These two tanks are storage works. 

There are no works taking off water direct from rivers. 

Area irrimted by these works is ahont 150 acres, and the 
revenue realised annually by means of them is Bs. 882 ; 
hothv these items are so limited that they can have no 
perceptible effect upon the financial condition of the State 
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nor have any pbrceptible protective rosnlts been attained by 
means of them. 

Irrigation revenue is realised from cultivators for tbo 
water token by them in the case of Jagat Sagar tank only ; 
its rate varies from annas eight to Bs. 1-2 according 'to the 
nature of the soil'for which water is token. 

No unter-rate is levied on cultivators ntiliring the Jhunia 
■ tank water. 

Ordinarily no remissions are given in water-rates when 
crops fail to come to maturity; remissions are made in the 
rent of land. The cultivators can claim remissions of water- 
rates only in cases when they cannot get sutheient supply 
of water for irrigating their fitids. 

These works are maintained in their proper order by 
yearly or periodical repairs. 

At the Jagat Sagar tank special official is kept, and the 
business of distribution of water is entrusted to him. The 
Taiisildar keeps general supervision. 

Stot'e works do not nxigateyapth-iand's. 

Jagat Sagar tank has got more water than required at 
present for irrigation, but there is no land near about ; for 
the irrigation cl wheat the excess of water might he uti- 
lised. 

Jhunia tank sluice requires some repairs. There has 
gone something wron^ with it inside, and the efforts to 
prevent leakage have Mtherto not been successful. 

There are other small tanks in the State which irrigate 
lands ; but as the quantity of land irrigated is very small, 
they have not been mentioned here. 

Bandk irrigation system has been treated under 9 — ^Field 
Embankments. 

6. No new State works have yet been proposed. In 
March last Mr. J. G. White, Superintendmg Enginea', 
Rajputana and Cenlral India, inspected course of the river 
Een (which runs along the e.istern border of the State) in 
the Chhatorpur Pargana of Deora and Bijamber territory 
to find out a suitable site for the stora^ of water, and was 
pleased to suggest that at a place near Bhondon, a village 
• in this State, where the liv® runs through a very narrow 
channel, a' wall might be built 100 feet high across the 
river channel to restrain the water of the river. The water 
thus restmined and coHected in a largo pool would, the 
Superintending Engineer thought, suffice to irrigate large 
' area both in Chhatarpur andOharkhari extending over many 
miles. The cost of this work is estimated by him to Ve 
nearly SO lakhs of rupees. With reference to the Agency'q 
inqnmes on the subieot, the Durbar had informed the 
Agency that the Duibar would like to have farther neces\ 
saty inquiries made in-connection with this scheme. Thq 
Durbar is not yet aware how far the inquiries have pro\ 
ceeded. As soon as the Durbar is favoured with informal 
lion as to what course the canal and its distributaries are 
proposed to take, what kinds of soil they are to pass throng, 
and what benefits are likely to be derived from tlie new 
project, its working expenses, etc., the Durbar will be in ti' 
position to form their opinion about the project. 

1. There is only one irrigatior. tank in the jagiv village 
of Mulb. This tank is situated partly in ' Chhatarx 
pur territory and partly in Bijamer. In Chhatarpur it 
irrigates 107 acres of land. The tank contains more water 
than is actually needed at present ; and the Amin, who wa^ 
deputed to inspect the tank and make repoit on it, says that 
if the bandhan is raised a little higher and a small bridge 
is made on the outlet, 43 acres of land can be brought under 
irrigation. 

. The bandhan does not stand in need of special repair. 
The tank is likely to fail with the failnre of rains ; but 
since the catchment area of this tank is very large, com- 
pared with its present capacity to hold water, partial failure 
of nun can dave no perceptible eifecti upon tfie quantity of 
. water ordinarily contained in the tank. 

The jagirdars arc not generally so well off as to affiird io 
incur the expenses of making such works elsewhere, nqr 
there is any possibility in tmets most liable to tomine qf 
digging wells or of making reservoirs for storage of water 
for irrigation purposes. 

8. Average depth of wafer 30 feet below ground sur. 
face. ■ 

Cost of wells used for irrigation. Ordiraiy sort of pakhci 
well with arrangements for one tarsa used for irnWidh 
ccsts Bs. SO. 


.Total number of such wells— 

■ ' ' , ■ Bi;./ 

Pai&a wells . ■ . ■ . 8,836 

Saoheha wells . . ' . 1,825 

Total- . 10,061 


In this ' country the supply of water in wells cusiroiy 
depends upon rainfall ; wells supply water in proportion to 
the amount of rainfall in that particular ' locality, and this 
supply is aSeoted more or less by the nature of the soil in 
which the well lies. In years of normal rainfall the water- 
supply in about 10 per cent, of the 'total wells runs very 
short. In years of complete drought it is most prohabfe 
that about 90 per cent, of the weUs would be altogether 
dry. 

No State irrigation works, if banifds aretohe excluded - 
from the category, have been constructed other than wells 
within the last 10 years. 

Bupees 8,753-S have been given as a loan to cultivators 
for digging wells. 

In places where large irrigation works, such as canals ' 
from ever-running rivers or big reservoirs of water, arc 
impracticable owing to (1) the uneven and rocky snriace of 
land in the Dangai or forest portion of Bundelkhand which 
is almost everywhere studded over with hills and which in 
many places is cut up by ravines ; (2) the absence of over- 
running streams snob as the river Een wbioh, however, 
flows upon a bed too deep to allow its water to be utilised 
for irrigation purposes hy means of canal system, experience 
shows that irrigation by means of wells is the best way of 
improving the productive capacity of the soil. 

The ancients fully recognised this fact, and at present loa 
every effort is being made on the part of the State to stimu-' 
late the digging of new wells wherever possible. A reward 
of Rs. IS is given by the State for every nenr pakkawell 
(the average cost of which with arrdnp^ement for one /arsa 
is nearly Bs. 80) that is made for irrigation purposes unless 
the maker is unwilling to take it. Taiavi loans to bo 
repaid in easy instalments fixed acewding. to oirenmstances, 
bearing an interest of one per cent., which the State now 
proposes to reduce to annas eight, are freriy .^ven. No 
interest is charged on a loan of Bs. 15 which, as' a reward, . 
is set off against-this item when the well is ready. - ^ 

In several places the State has dug and built wells at ' its - 
own costs and made them over to cultivators. 

Obstacles, however, lie in the way of free extension of 
irrigation wells ; sinre in many places the hard rook occur- 
ring inside the wells obstructs the digging of wells or of 
their reaching the depth where water is obtainable. 

The occurrence of hard- rock inside .is very uncertain, and 
it is this n.neertainty which has baffled the attempts of many - 
a cultivator to dig wells, in places where they thought their - 
digging would -be attended- with complete success and has 
brought ruin upon many. 

There ore persons io he met with here and there who with 
the sldll at their disposal, foietell what places would be 
devoid of bard rock, and therefore most suitoble for digging, 
of wells, and sometimes their prediction turns out to be 
coiTect too. 

To facilitate the task of ascerlaining the existence of hard 
rock inside, the State contemplates giving trial to the scheme 
of boring. 

The ancients were fully cognizant of such obstacles. To 
compensate for this natural drawback, the ancients devised-, 
sohemes of making, on small scales, artificial tanks by dam-' 
roing streams for the stoiag^e of water in-the rainy season 
for tbeir own as well as for their cattle use and to indirectly ', 
serve the purpose of irrigation by recouping the. natural 
deRoiency of water in adjacent wells. .It is to tlus clover' 
device of the ancients that onr country is blessed now with 
tanks . and with human fiaSitation ; thus we see that, fbrth'e 
most part, the villages are situated on the banks of tank 
or near some stream, - • 

9. Eield embankments are made by cultivstore for the 
purpose of holding waters to moisten the soil. 

These embankments are more or less suitable to all kinds 
of soils, mar, leabar,parua, good ranhar- In the flidf lands 
the cultivators grow wheat (Eathia) ; in yiarun and- gbad 
ranltar they grow wheat (Pisia) and barley. This system ' 
of making field embankments has lately neatly , developed . 
and assumed the new aspect in the LandT Pargana.' People 
how construct bandh across streams, large and small. There 
dams or bandhs are wholly made of earth, - and- they serve . 
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to ohesk tho flow in tho rainy seasons of water intbe sticim 
and to make it collect within the limits of the handhs area. 
The excess of water, if there is any, escapes at tho cornere or 
the extremities of the bandhs wmch are rounded and made - 
of masonry work just to prevent the handhs from being 
gradually cut up and washed away l>y the force of water 
running out. This stored-up water is kept confined, 
within the limits of the handh area till the end <>f the 
rainy season when the whole water is let out tiirough ■ 
a pal'ka drain which runs right across the breadth^ of 
the handh at some convenient place in it. The opening 
of this drain into the reservoir is closed on the commence- 
ment of the rainy season by means of a big earthen pot ; and 
when the time 'comes for letting out water, the earthen 
pot is.broken by the fstroke of a. piece of bamboo. The 
whole Water then rushe's out, leaving the handh area empty. 
The whole handh area which was hitherto submerged under 
water is then ploughed once or twice and then sown. The 
central portion of the hollow area yields the. largest produce, - 
but the produce in the surrounding lands gets smaller 
gTadunlly, as the land recedes farther from the centitd 
portion. 

Advantages of handh system of irrigation — 

(1) The outturn of produce in areas, attached to these 

handhs is much larger than that in well 
irrigated areas or similar areas 'watered by 
canals. 

(2) Once the seed is sown in hanih areas, the cultivator 

has no more to irrigate the land, and is therefore 
saved the trouble and expenses which well 
irrigation entails. 

(3) The eultivatnrs need not any more manure the 

area hronght within the influence of handh, 
since this area is naturally manured by the 
organic matter which is washed down into the 
handh by the stream itself and which settles 
on land and is soon eon'verted into manure by 
the action of heat, air and water. 

(4) The land snhmerged under water h.<is all the 

vegetable matter, such as hans, brambles, and 
busbes destroyed .by tbe action of water. 

(5) TVe see in tbe construction of handhs that in case 

we can manage to construct dams across streams 
large enough to hold the^ whole water that 
runs down its banks along its entire eontse, we 
also man.'ige to prevent tbe organic matter 
mixed vrith fine earth belonging to the whole 
eatciiment area of the handh and stream from 
being washed away by the current. This con- 
stant 'washing away of tbe rich silt annually 
from the catchment area of a river or stream 
is doing barm to the productive capability of 


the surface soil, hut by tho gradual extension of JDIican Gur 
' the handh system we hope to remedy this evil. Baish Boy. 

(6) The irregularity in the distribution of rainfall 

as regards time can have no effect- upon the 
produce of handh. 

(7) Landnncnltivableowingioits lying on the batiks 

of the bed of stream is by means of tbe handh 
brought under cultivation. 

A reward is given to the maker of a handh if he wishes 
to take it at the rate of two rupees per higha, ' 

The first handh in Iiacdi was made in the time of late 
hlaharaja Pertap Singh Bahadur. This example was 
‘followed by cultivators, but till tbe year Sambat 1940 only 
a few ban 2s were to be seen intbe whole pargana. A 
few years after Bnrbar’s attention was drawn to the 
importance of these handhs, and three or fonr handhs were 
built and completed before the famine year of 1897. Two 
or three of these handhs were started to give employment 
to persons who stood in need of it owing to scarcity of 
com which followed, ns a consequence, the rust of 1849 and 
1830. Several big handhs 'irere made by the State, and 
they were followed by the construction 6f many more by 
the cnltivators themselves. 

If tbe handhs continne to be made at tbe rate at which 
they have hitherto been done, a bright future lies for tbe 
Landi Pargana. 

Making of handh was attempted in other parts of tbe 
State, but was nut attended with tbe same success- 
The only duadvantage is . that it renders wheat crops 
liable to msl in wet years. 

Attempts have also been made to convert old tanks into 
handhs by making repairs to the broken handhs and 
hitherto they have proved snccessfnl. 

10. Q. Tbe accompanying table will show the number 
of works on which relief labour was employed during the 
late famine.* 

Mo irrigation works, such as csnais from rivers or &om 
storage works, were commenced and completed. But 
bandhs vete made in places in the Landi Pargana and 
they afforded useful employment to relief labour. Belief 
labour might in future be usefully employed in improving 
and sttengthening the existing as well as handhs 

that might be proposed for construction hereafter. 

Tbe works proposed by Captain Ewbank constitnte our 
programme at present of relief works. 

Small handhs in fields or field embankment are suitable 
to limited extent for the employment of relief labonr. As 
a geoetal mie, these embankments are made by cnlti'vatorj 
themselves. 


CiPiiur F. G. Beviile, Political Agent, Bnndelkhand. 
(Gaalior,10!h December 1902.) 


1. Q. {The JPresident.) — ^Tou are Political Agent in the 
Bnudelkbatid State ? — ^Tes. 

2. Q. How long have yon been there? — Two years. 

3. Q. Ton have been long enough to know them pretty 
■well ? — Tes, somewhat. " 

4. Q. How many are there? — ^Twenty-three in all. 

5. Q. Can you speak of Captain Ewbank’s work ; was the 
work he did in estimating for dams, etc., serviceable ? — Tne 
scheme ■was drawn n-p just after the famine of 1597, and 
lifter that CaptM E'sroank wm deputed to the agency to 
draw up a scheme of protective works, but the works sug- 
gested all required a masenry £aee,^and are therefore not 
citable as famine works ; his estimate of ptoat is higher 
than ■we can expect; unless we can fndnee a State to see 
there is profit in a work, th^ won’t take it op ; in the famice 
they nsade mmy ■works that ■were of 'Uttle or no productive 
value. 

6. Q- Did Captain Ewbank cany any persusrion with 
him ; vras he thought much of in the States ? — Tes. 

7. Q. His schemes are rather protective than relief 
schemes? — ^Tes. 

8. Q. He went in for a stone ■wall in every ease ?— Tes ; 
it is not a good work for famine. 

9. Q. Haveanyof them been carried out?— Mo. 

10. Q. ‘VThere is Captain Ewbank ; do you know ? — 
think he is in tbe Punjab. 

n. Q. Are the States in a pssiiicn to cany c-n anv 
works ? — Small works, not big ones ; the States su&r feom 


want of professional advice ; they are small and cannot 
afford an expert engineer to look into plans and estimates 
and select sites ; that is one of the great failings we have 
in the Agency. 1 think we require an oScer for all the 
States in combination, and not for an individual State. 

12. Q. ‘Would the States consent? — There is a suScient 
number under Government who could do it. 

15. Q. The Orchha Baja is well disposed towards this i 
is he not? — Tes ; he fakes a personal interest in nrigafion 
schemes ; one of the diSicnlties is that be caonot get enono’h 
people to take up the ground that he has prepared for irri- 
gation ; a large tank was made and the cultivators wtre 
offered low rents to take up the land under it, bnt he has' 
found diSenhy in obtaining tenants. 

14. Q. (Jlr. jrair-Jlaeisnsie .) — ^Tie popnlation is very 
sparse? — ^Tes, and there is no fixity of tenure. 

13. Q. {The President^ — ^Does he say that himself? 

Tes ; there being no fixity of tenure, the people are very 
chary of taking up works "that they would get -no benefit 
from. In States which Government supervise we are haviiK' 
a cadastral snrrey made with a view to having fixity of 
tenure; we have reduced the rate of interest °on tahavi 
advances to 6 per cent. 

16. Q. How much fakavi did yon ghre ? — In the Bsaoi 
State, with a revenue of a lakh, we gave Bs. S.COO ; that U a 
Mahonreden State and so we charged na interest. 

17. Q- How _do yea get year xetans r— By enhanced 
revenue. In BijS'war, with a revenue of two lakhs, we gave 
Es. S,t®0; we weald give mors, bat we dca'i know if t£e 
tenants ccald apply it usefnlly. 


Captain 
F. G. 
Decille. 
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18. Q. Pot whnt is it pivon P— Wells nnd ploiipli bnllooks 
and scod pmin, A woll costs Es. 60, and in ooi-iain talisils 
those wo1)s on an avorngo will irrigate 10 acres of lands, nnd 
therefore 1 think it is more ooenniniool to hare them than 
tanks. 

19. Q. The Botwa Canal only works throuch the rali ; 
there is praoticnlly no water nyailnhlo in the tnonths of May 
and Jnno, so they could not have an early hliar\f ; hut there 
is water nrailablo for a late kharif if the people would sow 
rice P — In ordinary years there is not suilloient water in the 
soil to giro yon a rahi except on certain soils. 

20. Q. Wo hoped to find some means of raising rice for 
which there would be any ninonnt of water towards the 
mid^o or end of the rniiisP— It has not been the custom 
in the onuntry ; I think it is a matter of c'ustnin to a groat 
extent, and then the population has dccro.\Bod during the last 
decade for want of fixity of tennre. 

21. Q. I suppose that is duo to famine P — Yes ; the 
pressure of demand on the people oanscs them tolcaro the 
country. As wo settle the States managed by GoTcrnmcnt, 
we hope to inoronso the rerenuo of the State, and extend 
oultiration ; to give them better terms nnd fixity of tenure. 

22. Q. ISir Thomas Jlrykam.')— 15a5 Captain P,wbank 
any experience Wore P — Ho was in the famine ol 1807 in 
Eundelkhand ; he naturally' hod more experience of the 
eountry than an officer who was posted straight away. 
After the famine of 1897 ho was deputed to .make these 
schemes and proride works. 

23. Q. You don’t then want anybody else to prospeot 
for works in Bnndelkhand so long as you hare that pro- 
gramme P — I think his works are mostly now works ; tlioro 
are existing tanks, which, with a certain amount of repair, 
would make good productive works; ho did not make 
schemes for these ; he mentions them in his report. 

24. Q. Would the programme of works that ho prepared 
give fall employment in the case of Bueli a famine as you 
had in 1897 P — His programme is for 9 per cent, for three 
months ; that is rather short, as the orders of Government 
.‘are 26 per cent. 

25. Q. What do the members of the States think of pro- 
tective works ; do they think them good, or would they 
rather rpend the money on something else P — Irrigation 
and publio works are rather neglected in Bundolkliand, 
adth the exception of Orohha, where the Maharaja takes _ a 
personal interest in the matter; not much attention is paid 
to them ; it is a question of educating thorn ; tho best way is 
(o find works that will give a return for the money spent ; 
then the people will realize the benefits. 

26. Q. Are religious scruples any obstacle to irrigation ; 
do you think P— That is an excuse put forward, but I heard 
at Orchha that there was no troth in it. 

27. Q. Has Obtain Ewbank entered field embankments 
in his report P— He suggested that embankments would bo 

■ useful. . 

28. Q. He docs not say where they should be P — ^No ; ho 
simply makes a suggestion for holding up water, 

29. Q. Are there any of th pm now P— There are d few 
in the higher plateaus of Aijgsrh and- Panna towards 
Nagode in Baghelkhand. 

' ■ 30. Q. Do they go on making them now ?— They repair 
some embankments every year ; what they do is to cut the 
bandh, let out the water, and then repair it. 


31. Q. Arc they making new ones P— No ; there Is no ' 
extension. ' - 

82. Q. Wore any embankments made during the 

famine P — Y?h, by relief labour nnd takavi grants. . " 

83. Q. In every Slate P— No. 

34. Q. [Mr. Mttir-jMackcnzie.)—1hoy were mode by 
iakavi grants,— not by relief labour monnged by tho Slaie.P 
—No, 

85, Q. [Sir Thomas JT/ymm.)— Grants were given to 
the ownora ?— Y cs, nnd they employed their own tenants, ' 

36. Q. Tlint is only a way of advancing relief P— Yes. 

37. Q. Did they noliinlly make landhs P— Sometimes 
they did, 

. 38. Q. Should there, bo supervision P— I think there 
should certainly bo some one to supervise the works that aro 
undertaken ; if there had been expert advice, there 
would not have been the mistake that has been inale at ' 
Orchha. 

39. Q. Tno State people woiild know as ranch about soil 
ns ah Engiiicor P— Yes ; no doubt in this case tho Alnharaja 
knew something of tho soils ; tho reason wby people would 
not lake lip land below Vne tank from whic'h the Alahnraja 
made ducts was thot tho soil there was rather poor ; if there 
had been an expert irrigation officer, then this mistake 
would have been avoided. 

40. Q. Would not a Bevonno officer know more about 
the soil than an Engineer P— Where is the Revenue officer; - 
tho Maharaja is his own licvcnue officer. 

41. Q- Are there no natives who know sctllomenf works P 
. — Every native knows the quality of the soil. 

42. Q. Do yon think Copiain Ewbsnk paid any r-gard 
to tho soils in his works P— No; some of tho soils arc such as 
natives never irrigate at all. 

43. Q- fMr. - Muir-Maekenzie)—lTi wbot soil arc 
hundsP — ^Henvy soils for tho most part, 

44. Q. They don’t make bunds in mar soil P— Some- 
times it gives them an increased rahi. 

45. Q, Do they find it nsefnl for bonding water fo kill 
kans grass P— It is nsefnl, but they don’t make it for that 
piitposo; they do it for tho sake of the inorcased outturn. . 

46. Q. Whnt relief works iind yon in the last famine P—. 
Roads nnd tanks. 

. 47. Q. Are tlio States badly in wont of money for these 
works P— A largo number are impoverished and would 
require assistance, 

48. ©. Would they be prepared to borrow P— Not until 
they paid up their present loans; many are in debt on 
account of tho last famine. 

49, ©, Whore did they borrowP—Tlioy borrowed from 
the Gwalior Durbar at 4 per cent, gaarantced by Govern- 
ment, 

60. Q. (Mr. Bojaratna MudaUar.)—Axe these plans 
and estimates made b}' Captain Ewbsnk for bis works P— 
There are no plons. As gonornlfy understood, the plans 
prepared give tho outline' of the work, but there are esti- 
mates ; it is a rnle-of-thnmb estimate made, so that any 
mistry could nndertako the work. 

51. Q. Could tlieso works bortaken up in the event of 
famine oconrring P— Unless face walls ate put in, the worts 
would bo useless, and that requires expert labonr. 


CoioKEL D. G. PiTCHEB, Director of land Records nnd Agrionlture, Gwalior Residency. 

(Gwalior, 11th Betamber 1902.) 

Note on Irrigation »"« Gwalior. 

. In all three divisions or " Prants, ” named, respectively, praciioo of ancient fimes. Not only have the distriofs 

Gwalior, Isagarh, and Malwa, and comprising 6 districts pecome and, bnt the enormous quantity of surface soil 

apiece, arc to be found the remains of ancient irrigation works washen off aunnally carries away with it -fertihty, leaving 

in the shape of bunds, partly earthen, partly masonry.- This oultivator the Ipbonr of re-oreating a fertile Med bed 

is paiiionlai-ly the rase with Nortbern Gwalior where, in . o® the subsoil, Wliat appears to be called for in Gwalior -' 
1896 A.D., famine was most severe. In the black soil tracts . th® restoration of hnmidiiy, to the atmosphere by 
remains of old works aro fewer in number, bnt aro sufficient lirMtmg reservoirs and largo ^nporatmg surfaces of Water, 
toBbowHaal it was found at sometime or other worth ■BraKi-ahtra-ni. 

while to'iirigate such soil. To “ Jtaja Man,” who fionrisbed The principal rivers are the Chambal, .Sindh, Parhatti, 
about 500 years ago, is always ascribed the construction of Koonoo, and Betwa, all of which are crossed at points in . 
these works. It is certain from remarks by Fry and other their course bj reefs of rock, but they have no snow-fed 

travellers that in fomor times Gwalior was the centre of a sources, 'and run so deep in their beds as to be useless to ' us' 

higher class of cultivation tbari is now the case, and stone for canaliration save at enormous cost. The Chambal, 

sugar mills or oil mills scattered all over the country, often Sindh, and Farbaiti in turn have been carefully examined 

grouped in one place in large nnmbers where neither cane both in. the time of Bis late Highness, and again since 'tbe 

nor oil-pressing is now carried on, evidences some remarkable famine of 1896. Mr. Armstrong prepared a soheme for tbe • 

change of ch'oumstances which may reasonably be ascribed Sindh which would have cost. some It) lakhs' and -would 

to the existing waste of storm 'waters as compared .to tbe have yielded no more than 2 per cent, at mqst oh aeconnf.'. 
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of lung lengths of masonrj’ channel taken, of necessity, 
ihrongh barren ravines. The project inay at some time 
be nsoful as a famine rdief work, but it was, after full 
consideration, deemed wiser to spend that amount of 
money, if aToilable, in the immediate present, on the 
construction and restoration of smaller works. 

Less important rivers are the 2Iornr, Eainsuli, Sank, 
Sonkera, Assn, Kuari, Son, Lon, and others, bnt those 
named are the only ones likely to yield any irrigation, and 
they too run very deep in bed except near their sources. 

The Morar was bunded at Bahaiuipur in 1893, and a 
channel provided with a head-work has been carried .for 
about six miles. In the rains the channel runs full, and 
supplies water to several villages lying in its course, filling 
up a number of lorae tanks, and protecting 1,060 highas oi 
rice. With an additional fall and extension of the channel, 
costing, I understand, abont Rs. 6,000, it will command 
2,000 bighas. The cost so far has keen Bs. S-l.oGS, largely 
increased over the 6rst estimate by an accident from 6ood 
in the first year of construction. 

Daring the famine several nullahs on the catchment 
area of the Morar were banded up, and the result is, with 
reason, believed to have been a greater fiow in the river 
above the weir after the cessation of the rains ; one of the 
nullahs so closed at a cost of Bs. 3,010 now forms the site 
of a new vilLiga paying Bs. 300 per annum for land 
formerly under thick, thorny jangle, and in all the nullahs 
laud has been reclaimed. If more works of a sinuKar 
cbaracter were carried ont, for which many suitable sites 
exist, it is believed that tbe supply of rahi irrigation might 
be greatly increased ; automatic shutters would also increase 
tbe snpplj of tbe rabi. As matters stand, unless pumping 
can be established, the rahi supply from Bahadnrpur is 
uncertain beyond a first watering for about 120 bighas- 
In 1S99 this work alone saved the rice crops of the 
villages supplied. 

The Baiosnli river joins the Morar several miles below 
Baliadarpur, and Los a larger cold-weather supply from 
pereunial springs. It was bunded in 1897 by a jagirdar 
at bis own expense at a cost of abont Bs. 15,003 Eritisb, but 
w.is turned n year or two later by an estraordin3r.r flood ; 
still enough laud has been reslaiiuei fiom waste since the 
fiunrf was btult to return to the jagirdar a fait percentage 
on bis expenditure. A scheme has been prepared for taking 
off at Ekeiia by some 10 milrs of channels the spring and 
flood waters near the source of the Baiusnli which, if 
carried ont, will enable theyoyirrfar to restore his work, as 
tbe floods will then come in greatly diminished force. The 
Bkriia scheme will fill up every year, — be the rainfall short 
cr otherwise, — a laige number of tanks yielding rice cultiva- 
tion, and should have a &ix cold-weather soppy for wheat 
cultivation since the springs never fail. 

There is another site below tbe junction of tbe lilarar 
and Baiusnli which would, it is believed, yield good 
results, hut it has yet to be properly prospected. 

The Asnn river runs deep ; there is a vast deal of laud 
near its hanks which went waste in the famines of ISbfl 
and 1S77> hut no practicable scheme has yet been for- 
mn'nled. His Highness last year peisonally examined the 
river and selected a_ site, bnt farther inquiries demoostrated, 
1 under^nd, unsnitability. 

The Knari runs very deep and runs through some par- 
ganas which most need water. It can only be treated by 
commencing high up near the source where a gooi site with 
plenty of land on either bank suitable for irrigation exists, 
and then working down the stream as suitable sites maybe 
found. ' ^ 

The Sank river presents an admirable site 14 miles above 
the city of Lashknr from which a preliminary survey 
affords reasonable grounds for saying that a reservoir misht 
be constructed to afford a two years’ supply for that cUy, 
and further surveys are now in progress. If that scheme 
»c!iLt««ion\wad\h%at)ofefTtimthB70mi\es oi rocky and 
hilly otchment area be brought under control, there arc 
several reefs of rock across tbe lower part of the stream 
which should afford sites for storage. 

The Son is a small river with perennial stream for which 
His Highness, when on tour, ordered a scheme to he pre- 
pared, and I understand that a large area of land is found 
to be irrigable therefrom. 

The Sonrekha has been bunded at Jalaloore, and from 
it two channels, about two mffes each in ieD^,'snpply in the 
rains water to tanks met in their coarse, wfile wheat is sown 
in the rivet-hed so soon as the water falls. It is a'very 
useful work. ^ 


This river is again banded lower down at Siisera, and* 
snpplies water by a channel for both rice and wheat. Other 
sites lower down the Sonrekba offer equal advantages. 

Across the Lon or Lonari a masonry bund has been 
thrown, diverting the flood water into a large new t.ank at 
Loligarh. It was designed to fill by anotacr channel 
several large tanks near Salbai, but rock of adamantine 
hardness was met with, for the catting of which famine 
labonr was found unegnal. The tanks in question h.ad 
their banks restored and raised, and, without the channel, 
hare still been a decided success, bnt in a famine year tbe 
channel will be a necessity to them and ought to be 
completed so soon as funds can be allotted. 

Another bund has lately been constrncted near the 
source of the Lonari at Bichera from which several large 
tanks will be supplied ; other good sites exist on this source. 

On the Farbattia reef of rock across the river appeared 
to me to offer an oppertnnity for forming, if crowned' with 
masonry, a weir suScient in height to tnrn flood water 
into a channel through several miles of good land, and corn* 
mmucating on either side with tanks. As at the time 
simple earthwork for famine labourers was urgently 
required in that neigbhonrhood, I had the channel pat in 
band. Sub^equently a snb-overseer sent by the Irrigation 
Engineer to examine the depth of the roc^ reef reported 
it to be insuficient, and the weir has not yet been constroct- 
ed I bnt the report which was, in my absence, submitted to 
the Durbar shows that my proposals were misunderstood, 
and I have iiopes that the work may yet, at some further 
time, be Carrie (I out. 

At hingo’.i, in the Xeemuch district, a fine masonry 
dam has been built, as a famine work, across a small local 
river, by Mr. J add. 

All tbe works referred to date from or sabseqnent to 
1896. 

Tanks or Bunds. 

These are of four kinds — 

(1) Large storage tanks behind masonry dam, fitted with 
sluice gates for irrigation of rice during the rains, and 
wheat and sugarcane during the cold season, any surplus 
water being left as storage. Examples are the series 
built, at intervab, across a line of 10 miles of drainage at 
a cost of about 4 lakhs of rupees, by Sir Michael Fflose, 
from which tbe palace gardens are supplied. The wells 
along the line of drainage are always full. 

Kheria, a fine work built in masonry by Jlr. Harris, 
formerly State Engineer, and also used for supplementing 
the palace supply. 

TTdasa, Dinara, Tongrs, Dhakoni, Badioni are all old 
time Works _on a large scale with masonry dams giving 
both irrigation and storage. 

At Sabalgarh city, agmn, is a masonry dam imponnding 
a large body of water and built by Mr. Armstrong. Some 
irrigation is carried on from it, but its chief value is ss a 
gonree of supply to the city and as affording a bead of 
supply to tbe wells in the country stretching below it. In 
1899 when all other wells in the district were at a very 
low ebb, the wells below tbe Sabalgarh city tank remained 
fall, as well as those below tbe Tongra and Bnloli kinks. 

(2} Tanks consfmeted for storage of water behind 
ea^en dams, furnished with masonry escapes and sluices, 
and utilised for supplying water to rice daring the rains, 
and to wheat and other rabi crops after the rains. Such 
tanks are nsnaUy constrncted across nnllabs, and in the 
latter below the weir, and apart from the channels leading 
from the slnices are often constructed subsidiary weirs for 
catching the overBow from the waste weir; thus funning 
a series of small reservoirs from which water is taken for 
rabi crops by lift. 

Examples of such tanks are to be seen at Dohini, Tongra, 
HunwKrpn'ra, and minr Dohxm was finished just 

before the last nuns, and is maintaining about 500 bighas 
otrabi, but principally from subridiary weirs, as, on acconn 
of the work being barely finished, the sluices had to be 
opened^to allow an exceptional flood of these last rains to 
pass, and sufficient water for tbe supply of its three channels 
was therefore not secured. "When full, the tank can supply 
water for 3,C00 bighas (1,000 acres). Jt has cost Bs. 50,0'3d, 
mostly by famine labour, and when fully worked will 
return good value. 

Tonga was built in 1897-93 at a cost, including channels, 
or Es. 42,0C0, affording great relief at a time when the 
people of the neighbourhood were in great need of it. In 
1893 bighas 950 were irrigated; in 1899 —a fimuneyear-— 
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highas 2.563 were saved; in 1900 highas 1466' only 
took water, tfae season.being one of good rain ; in 1901 tlie 
rainfall was very short, and bighas 2,476 were irrigated and 
saved ; in 1902 a sndden and unprecedented flood breached 
the waste weir, and the water was lost, save in the 
subsidiary weirs, from which abont 500 bighas of wheat, 
etc., are under irrigation, and, in addition, the whole of the 
tank bed has been cropped for wheat. The weir is now 
under repair, and if the channels be extended, the area 
irrigable amonnts to 5,000 bighas. 

(3) Tanks for storage of water and irrigation, dnring 
the rains, of rice, the surpins water being run off after the 
rains, and the exposed bed of the tank cultivated for wheat 
of which the flnest possible crops are thns raised year after 

ear without manure' and without any farther irrigation. 

n the famine year of 1896 snch tank beds and the 
exposed beds of rivers and streams g;ave ns in addition to 
what were r.'iised near wells the only crops realised. Snch 
tanks ore found everywhere in black soil as well as in other 
soik, and it is particnlarly worthy of notice that examples 
are fairly numerous of usar land being gradually reclaimed 
inside tanks of this kind, and of usar soil of a bad class 
yielding good crops of rice if amply supplied with water 
from snob a tank. It seems from our experience in Gwalior 
to be worth while trying whether in Ondh from a tank dug 
in usar soil rice crops conld be raised on its banks, water 
being supplied by lift. 

(4) Tanks built for tbe storage of water throughout the 
year for supplying man and beast in otherwise waterless 
tracts. Examples of these are tanks that were bnilt in 
1897 and snbsequent years at Fanwara, Ameit, Agra, 
Karahal, Ehirkhiri, and other places in the Sabalgarh and 
Sheopore districts. In the Earahal pargana the tanks 
above named were all fnlly reconstructed on the sites of 
ancient works of nnknown antiquity. Owing to the 
destrnction of those works the patgana lapsed from a state 
of prosperity into jnngle, and for many years previous to 
1897 for some 40 miles water was hardly procurable. In 
the neighbourhood of Fanwara alone are the sites of 
eighteen deserted villages. A supply has now been estab- 
Ikhed l^i is pretty evenly distribnted over the area affected, 
but much more remains to he done. It is noticeable 
that to each of the tanks named can be traced the source of a 
small liver. Such are the Sip and the Snan. both of which' 
run dry now in the hot weather, but are said to have been 
formerly perennial. It !s hoped that the rivers will in 


time again become perennial. Eltirkheri is a very line work 
iiffurding a fine sheet of water; the rtiing of the'old village 
rove, how large thb population must at one time , bare 
sou. ■ . ’ ■ , ■ 

Wells. 

These are, as elsewhere, Icachcha, pahha nr Jeaehrha' 
pakka, and may be classed 'into wells used for drinking 
purposes only and wells for irrigation. 

Without a well for drinking purposes a new hamlet can- 
not be founded, and new hannets, as increasing the area of 
the ^highest, that Js, the manured and irrigated, olnsa of 
onltivation, stand in the front of agricultnral improvements. 
Even if a hamlet be not founded, outlying tracts of good land 
often lie^ unntilised ; because the wonld-be cultivator can- 
not obtain within a reasonable distance water to slake the 
thirst of himself and of his cattle dnring their .day’s toil. 
Many wells have been sunk with this object. 

ka to kaejioha wells, the factors are a snfSciently stiff 
soil, and water sufficiently near the surface to suit 'the 
strength, for raising it, of the local breed of cattle. "Where 
these factors are all /avoumble kaoheha wells a^e freely 
sank by zamindars and tenants alike. 

Fur pakka wells also coating from Bs. 200 to Rs. 1,200, 
according to depth of well, number of pairs of biillocksilo 
he used and consequent width to be given, advances have 
been given by the State most liberally for the last six 
years. For five years of that period tbe Xiand Records De- 
paitment advanced direct, and for the last year sar-subahs 
and subahs have advanced, 'fhere is no difficulty experienced 
in getting applicants to oome forward ; the rate of interest 
is low, being 4 per cent, for the first year, and 6 per cent, 
for subseqnent years. Land inigated from wells sunk 
daring the course of a settlement is assessed at the 
settlement next following at dry rates. Well-sinking by 
private me ms is on the incrosse, bat much remains to be 
done, as will be seen from table-appended showing kaehehd 
and pakka wells per square mile of total area in use during 
the past three years 1899-1900 (famine year), 1900-01, 
1901-02. The average all over the State works ont to, 
five bighas onltivaied area per well, wbidb seems very low, 
but the oattlo are small and poorly fed. 

A . note on irriration in Malwa drawn ont by Mr. 
C. Jndd, DivisionaVEngineer, is appended.* ' 


Statement sliming area and number of pakka and kaclicha wells in actual use. 


<3 

£ 

Name at District. 

1 

SlUBlT loss, 
1889-1900. 

Baubit 1067, 
1900-01. 

Baubat 1958, 
UOI'OZ. 


Fikka or 
pakks- 
kacbeba. 

Ksebeba, 

1 Fakka or 
pakka. 

! Vacbeba. 

Eacbeba. 

Fakka or 
pakka- 
kacbeba. 

Eaobcbi. 

BEnABn. 


1 


1,284 

■ 1.560 

1.035 

398 

1,074 

461 


1 

' Bhind' 

! 

857 

1-49 

I'82 

1 

120 

•46 

125 

•o3 



1 


1,689 

2,153 

1,759 

1,239 

849 

911 


2 

: Tomargliur .... 

720 

! 

2-34 j 

2-99 

244 

172 

117 

126 

1 



• Itoid Gtiraltor e 

I 

1,124 


639 

2,628 

•212 

3.125 

598 


3 

3-15 

•36 

2-33 

•21 

27S 

•33 



! 


2,287 

1,493 

2,198 

1 761 , 

1,980 

■ 1,159 


4 

] Sikerwari .... 

\ 

843 

2-71 

177 

2-60 

av 

2-34 

137 



, Sabalgarh . 

f 

1,122 

1,906 

1,725 

1.797 


1,841 

1,618 


5 

1-60 

153 

160 

107 

164 

144 



t 


973 

?,262 

828 

721 

939 

759 


c 

■ llbandere .... 

513 

i-so i 

416 

152 

1-32 

\ 

1Z2 

1 

139 

t 



i 


2,330 

' 290 

2,3.18 

249 

2,276 

454 


7 

. Xartrar • • « • 

i ♦ 

1,139 

2-Od 

•23 

206 

•21 

199 




t 

1 

SheOpore .... 


255 i 

47 


93 

228 

IR 



910 

j -27 




mm 

•12 





1 813 j 





440 


0 

, l!hl!«3 .... 

1,‘ino 

! -59 

1 1 

_1j 

m 


i ‘42 

1 

1 

.31 



*_Nol printed. 

i igurrs in ilalies thew the average number of wells per sqaaro mile. 
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Sft.fci}!€7ii slotchiff area and ninnler o/patka and Lachclia icells in actval « 5 C— contd. 



■ 



Area in 

SiunATiriifl, 

ises-icoo. 

Savuat 1037, 
lDOC-01. 

Saxibat 1S58, 

1101 02. 

Hbuabxs. 

Serial 

Xnne ct DUIricl. 


sqnarc 

i'akka or 
pak kn- 
- kai'licha. 

Kaclieha, 

rakka er 
pakka- 
kechcha. 

Kcebrha. 

Pakka or 
pakka* 
kaeheba. 

Kachclia, 

10 

Isa'garh . 

■ • 

• 

1,611 

1,673 

■or 

433 

-26 

1,547 

•06 

447 

•27 

1,381 

•85 

546 

•33 


11 

Pilchovo 

« • 

! 

. i 1.780 

I 

5,0r>2 

s-sd 

8.102 

i-ri 

6,710 

3-76 

3,119 

T75 

5,963 

3-33 

?,426 

T92 


12 

Bajrangarh 

e • 


1,0.55 

1.7S2 

ros 

1.218 

113 

1.S57 

1-76 

1,^81 

Til 

2.107 

2-00 

2.058 

TO 


13 

Ujjain , 



1,505 

1,226 

•SI 

2.170 

Tdd 

3J62 

*77 

1,037 

T28 

867 

•57 

1.812 

T20 


1-i 

Sliajaporc . 


• 

2.220 

1,341 

•60 

3,900 

t75 

1.38S 

•62 

.3.880 

T7d 

1.178 

•53 

3,449 

1 33 


15 

Agar 


• 

1,273 

2.091 

1-61 

0.-IO7 

5-0.9 

2,165 

Yri 

6.357 

d-10 

1,715 

T34 

S *22 


16 

Handiisoro . 



72S 

w 

•;io 

3.407 

550 

•76 

3,516 

4-84 

421 

•SO 

3,680 

3~03 


17 

Xccmucli • 



992 

1 

2,438 

•J-dr, 

1.913 

102 

3.364 

3r30 

2.C29 

2 -Fs 

1,674 

T58 

2.791 

2-88 


18 

^^mjhara • 


! 

. ' 1,301 

192 

'•13 

536 

-o; 

208 ' 
•13 

697 

•45 

195 

•14 

676 
- .44 



Fignres in italUs sliow the average nmnlor of wells per square uile. 
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1. {The PrwiVfcR/.)— "IVill .vow be so kind, Colonel 
Pitcher, as to rend such portion of tho Kotc you hnvo pre- 
pared for us P — [Note read.] 

2. Q. Is there any one part of Gwalior Stale where tho 
rainfall is heavier and more roliablethnn another F — No; 
there is no such place ; perhaps the black soil tracts, as a rule, 
get most, and siilfor from rust. Tiie fall is heaviest in the 
south. The rainfall in the poiti«n of the Stale no:th of tlio 
Vindlirans in 189G failed partially and in 1S99 cum- 
pletely. 

3. Q. You have sketched out a very cxiensivo pro- 
gramme of primd facie works ; quite enough, I suppose, to 
tax the rrsoinces of Gwalior for many years ?— Yes. 

•1. Q. You also, I believe, lay great store upon village 
irrigation works ? — Yes. 

6. Q. You have carried out a great number of these ? — 
They were cairied out under general instriu-tiens from me. 

0. Q. ‘When did you begin to carry out these minor irri- 
gation woiks ?— In the beginning of 1897. 

7. Q. They were a new thing, I siifposeP— Yes; from 
inquiries made I understand that works were formerly 
carried out most irregularly and unscientiRcally ; enormous 
arrears of water-rates had to be written off. 

8. Q. As regards the works begun in 1897, have yon 
been able to sco wimt the result has been ?— Very beneflcial ; 
the general eifect is that tho rovenuo in those tracts in 
winch most money was spent on irrigation has since been 
paid with tho greatest regularity. 

9. Q. Has any new land been brought under oulti- 
vation ? — Famine came in 1890, and 1897 was a fairly good 
ye.ar; in 1898 we made a summary settlement. The 
average collections of three good years before the famine 
year were 40,18,000 British rupees ; then we began iiri«a- 
tion, and a jama w!»s fixed at tho re-settlement in 189S°ot 
Es. 60,06,000 ; including the arrears of the'fara'ino ye.ar in 
which suspensions were made, collections for 1901 arid 1902 
averaged 55 lakhs of rupees per annum. 

• 10. Q. Do you think the greater part of that increase 
may be fairly ascrihod to these *200 tanks you built P — No; 
two effects were observed : in the first place, revenue has 
been paid with far greater ease than before ; and, again, those 
districts in which most money has been spent are the distriois 
that pay with greater completeness and punctuality. 

VoL. IV. 


11. Q. Are these minor tanks not generally supplied with 
sluices ?— I think they aio ; there are two kinds of tanks : 
tlioso in which water is let out and tho bed cultivated, and 
these in which the water is retained. 

12. Q. In spite of tunning tho water off, is there any 
nppTrciabl^e addition in the raising of the spring level of 
wells?— Yes, of course;! Imve not made detailed experi- 
ments. The wells below a tank in Sabalgath City gave a 
good supply when other wells in the district failed. 

13. Q. As your experience in regard to these minor ianla 
is of tho hiuhest value, we shall be giatefnl if yon will 
jot down a few facts which have come under your personal 
observation. Have you had any opportunity of seeing a 
deposit of silt formed in these little tanks ? — Yes. I 
Imow of ravines in which the land was iwevioasly unouU 
tivable and useless, and in which by the inirodnetioh of 
silt- the land has been made to yield Ks. 200 to Bs. 300. 
but the policy is to take no revenue on improvements uutii 
the next settlement of the land revenue. 

14. Q. Have you been able to form any estimate of 
tho cest of ledaiming an acre of land in this way ?— No. 

15. Q. Do you think, from your general experience, 
there is reason to believe that by extending the system of 
minor irrigation there has been material improvement Tnnd ° 
in the matter t.f checking denndation ? — Yes. 

16. Q. At no extravagant price ?— Certainly. 

17. Q. {The President.)— I think in the mar land to the 

south of Gwalior there are remains of rrany old tanks? 

There are some old tanks there, hnt not so manv as in the 
other soils. As far ns I can learn, it was in 1720 or 1750 
that l.’ng.mnth Bao Peshwa marched up towards Gwalior ; 
from that time constant warfare commenced and the country 
suffered greatly, while many of the tanks fell into disuse. ^ 

IS. Q. Did climatic change follow the destraefion of the 
tanks?— Yes. 

19. Q. I suppose it is contemplated to restore a number of 
these tanks? — Yes. I believe His Highness is faronrably 
inclined towards restoring them. Last year he went out 
on tour personally, visited many viUages alone, and selected 
Bites for wells and tanks* and distributed about Hs. 50,000 
purpose ; but I may mention that our great 
dimottlty here has been, and will be, the want of competent 

2 Y 
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BuboidinntcB. In llio famine o£ 180G, directly I cot 84. Q, I nndoretand yon. proi>6*cd » luni Hlgli.'tip tie 

as central ofBcor for fnmino relief, I wrote to tlio Public ' nnllnli P>-Tiiat refer* fo Ibc river iforar, snd .tlie nnllalit 

'Works Department* and tlie Clilef EnglnccrB of tlio United go In all diroctionr, and Iberc are a niimber of tbem.' ^^Wbat 

Pievinces Olid of tlio Punjab nskine tbeir asRlslnnce, but wo. did In the famine was to blind thitn up at tbo.inoatV; 
Wits told tlint I could ftot liftvc a rfnglo niMi. Ab to tno tlio wnler vriy booh flnbsidcd into tlto Biibitoi)/ And wben it 

Biib-ovcrseere, wo bad to lake tbo Icavinps and cnat-oiTa of «iib«idod. the area lias boon cuKlvalerl beliind tlio 1. 

tbo provinces, some of whom bad gone Ibrougli very looked to tlioso for supplying tlio' spring fouhies' of 
curions cxporicncc*, wliiob wore not veiy salisfooiory. Balmdiirpiir down below. 


20. Q,. {Mr, Muir-Maekeneie .) — I nndoratand that Tllg 
Higbnofs is thinking of atarling on Engineering Collcgo 
iioroP — Yes, There ia one thing also about Eoorkco 
training ; that is, it has no application to Gwalior. Beyond 
tenobing aritlimoUc, levelling, and surveying, tbo instnic- 
lion has no application to tbo conditions of the country and 
to tbo small works and largo works iiocdcd in Gwalior. The 
mon must como boro and bavo a local training. 

21. Q. {The Pmi(7e«<.)— I should think it might bo a 
good thing if yon wore to send np a few Gwalior lads for 
partial training in tboao proliminary subjects, perhaps at 
Boorkee, and then lot them como down here. Roorkco would 
have to take tbem in on Iho nndorstanding that thw wero 
not availablo for ponoval service, but for Ibo Gwalior 
StatoP— That might work. 

22. Q. Have yon got a personal ovpericnco of Biindel- 
kbnnd P— Only in mavcliing tours. I bavo marobod all over 
Bundclkband. 


35. Q. ‘Would yon go down below P— I don't propo'so- to 
go much fnrtbor, nbont seven miles. The back'Wator at 
Babndurpnr lends back li to 2 miles. 

80. Q. WJint did yon do at Babndtirpiir ?— Wo have got 
A weir noross tbo river.' 

87. Could yon get this water on to tbo country 
Yes, tbrongbont the rains it goes out six iniles into big 
tanks, and (ills them. 

38. Q- I understood from your note (hat in cases like 
this you proposo to also make lundt across the nnllahs P-^ 
Across tbo feeder nullahs ; not across the main millabs. - 

SO. Q. How will all tbeso nullahs ailoct the lifonir P-1 
want to stop every oiio of tiicso to regulate tlio ilcods. 

I 40. Q> it is no use making bund* lower, down? — 
T ennnot eny. It nrill be a long time before wc get there; 
It is only a goncrnl idea I express here. The only way to; 
try that is to begin high np and gradually work down as 
yon find it prnclicaDlc. 


23. Q. 1 suppose tbo Agency and Inlitpnr are similar P 

Hamjrpur and Banda are more like the eonnlr)' down 

towards Bilsa, nil black soil, though soma parts of Banda 
resemble the districts nearer Gwalior. 

24. Q, And JalonnP— Is more like Bilsa j it is nearly * 
all black soil plains. 

26. Q, As regards Lalitpnr and Jbansi, do you faclicvo 
there that the system of making tanks would bo nsofnl P — 

I am sure it will. When I was there I bad a great deal of 
‘conversation with Major Bcllasia, tbo Exeentivo Engineer, 
who was very much set on building tanks, fie was not 
always successful in his tanks, bccauko ho went thcro 
without experionoe, but bis ideas were right os to the advan- 
tages of tanks. 

26. {Sir Thomas The diffieulty is whether 

they can got good silos there. The soil is not good to 
irrigate P — Then comes in my idea about evaporating 
sites. The tank yon saw tbo otiier day is so far of no use 
for irrigation. It is still a tisofal reservoir, wbiob, if tho 
State has momw, it should build in numbers for evaporat- 
ing purposes for tho gonornl benefit of the dimato of tbo 
country. 

27. Q. Whether land is irrigated or not ?— Yes. 

28. ©. Of course the benefit will be enormously in- 
creased if you had laud to irrigate — Of course it would 
be, but I would not confine tho idea of benefit simply to 
in-igntion. If you bavo only a small . uionnt of money to 
spend, for which you must have a return, that is a different 
thing, but where money is plentiful it will be most beneficial 
to increase these reservoirs es far as your funds will allow. 

29. Q. Anyhow, they will improve the well irrigation, 
probably P— XTndoubtedly. 

30. Q. Have you decided how far the spring level of a 
well is affected by tbatP — ^I have not decided. 

31. Q. I suppose there is a good deal of well irrigation 
in Gwalior P — A fair amount; it ia increasing very rapidly. 
In addition to the works that are mentioned in tbo list I 
gave you, two lakhs and odd under my direction bavo been 
given in advances. In the famine 1 spent a good deal, and 
then I gotBs. 50,000 a year from the Board of Bevenne for 
distribution ; since I went home on . leave two years ago His 
Highness bas given this money to the Commissioners and 

' Collectors to distribute. I have got a list of the amounts so 
distributed last year. 

32. Q. What does it come to about P— In one division 
Bs. 63,235 and Bs. 40,617 in the other. One division 
had Its. 1,32,000 and the other Bs. 1,36,000 placed at its 
disposal for advances, nnd the subahs are now out in camp 
pe»oua11y inspecting sites and giving ndvances for wells 
and tanim. The intoest is' either Bs. 4 per cent, or 6 per 
cent, according to the period for which the loan is taken, 
nnd 1 think they will repay the money by next settlement. 


4L Q. Yon nay if yon make these great tanks, they 
will nlwayg bo of benefit on account of the wells P — Yes, and 
the surface afforded for evaporation. 

42. Q. That is a separate thing. In regard to jrells, 
take that tank wo went to sec tbo other day ; that would 
only benefit wells round a very narrow fringe P — It would 
bonofit down stream. 

43. Q. How many miles P— Only nbont seven or. eight 
miles to Ficborc. 

44. Q- ^bo total area of irrigation that yon benefit fibni 
n tank like that must bo very small P — ^It is not large. 

45. Q. Then yon must rely on tho value of your evapora- 
tion, but one thing about the evaporation is that, it is 
intangible. You can never measure what good it is doing? 
— ^I am afraid I can pro yon nothing tangible, not even, 
nbont wells, as wo have, no figures. 

46. Q. {Mr. Mttir-Maekeitzie.)—ynat is your tbeoij' 
about tbo wells P Do yon benefit n certain number of 
wells on cither side of the stream P — ^My theory is tliat ^ 
bunding small rivers nnd strrams yon increase the water in 
the wells in the country on cither side of the obnnnel below 
tbo bund. It is a known fact, .however, that with deep 
rivers like tbo Ganges, near the banks tbo wells are deepest 
you could find anywhere, and I don’t think tbiit has' ever 
been explained. 

47. Q. But as regards tho tanks with small streams' ran-' 
ning tbrongli them P In tbo Deccan we found wells aie 
all deep close to tbo main nulla, and what. I wanted 
to know is whether your undeistanding'of this aid to wells' 

,is that it increases the supply of water in the bottoms, of 
tho wells fully near tho main nullah P-^Yes, when' such 
wells are below tho bund, Mr. Judd states that in the 
SingoH district the majority of wells this year are very low 
or dry, bnt below Dban joun Tank, which was made in ISOJ,’ 
all wells are full for a distance of three miles in the valley. 
May 1 also read this note in which I any that in Fargana . 
Karabnl, which is about 1,700 feet above tho sea, therein 
a tract of about 40 miles of waterless tableland. Bohiid 
about one ruined ' tank lie eighteen villages depopulated 
through the want of water for the cattle and people -to 
drink. We fonnd remains of old tanks all along Ibere, and 
the people say that when those tanks were kept filled the 
population was pretty large. 

48. Q. Is the soil pretty good P— Yes. At tho. head of 
each of the rivers flowing during the rains from this table-, 
land was fonnd the mins of a large tank. I hare had the 
tanks restored nnd kept filled, and the people nil assert that 
the rivers now ran for a longer period instead of drying np 
soon after tfie rains. 

49. Q. What has' the effect of this, been ? — .more 
regular supply in tiiese rivers, and the spring supply in 
the rivers below is now more than it was before, we -restored 
these tanks. 


33. Q. You mention in your note some deepnnllnbs 
across which you propose to put a bund high np near the 
sources to get water out on the land?— Ho; to check the 
water arid keep it there, and let it soak in. It is not to 
irrigate, but to let it soak iri. ' ' 


60. Q. Have the people come back?— They are ''begin- 
ning to come back. ' 

51. Q.' Do yon suppose these tanks rywe formerly used 
for -irrigation, or simply for bolding np tho -water' P-^' 
Probably for holding np the water. Yastherdf of eatUe 
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graze in tlioso forests, and in the hot weather they leave 
the forests because there is no water. Now we are giving 
them water they are coming hack. In the Eajputana 
famine we had herds of cattle and crowds of people come 
over to our forests wherever we had tanks. 

62. Q,' {Sir Tliomas Sigham.) — understand that in 
the case of all these protective works that were made 
during the famine no charge has been made fur the 
benefits that have been received ; no water>rate has been 
put on because of .them P— No, 

63. Q. That will remain until the nest settlement, 1 
suppose F— That depends on His Highness. We have had 
one settlement since the [famine, and we have taken the 
benefit of onr works up to that settlement. 

. 64. Q. You gave us some figures just now showing the 
increase of revenue as compared with the years before the 
famine. Is that due to the additional revenue taken on 
that settlemeutP— Not entirely. It is partly due to that, 
but I cannot say precisely. What I claim as very largely 
due to it is the regularity with which the revenue has since 
been paid. 

66. Q. That is to say, you have given fewer remissions P— 
Wo have given no remissions since then. In 1899 we 
suspended revenue, but did not remit, and_have since collected 
such suspensions. 

66. Q. The increase of revenue has not^ been due to a 
water-rate P —No. 

67. Q. There has been a partial enhancement of the 
assessment made at the settlement of 1898 P— Yes. 

68. Q. And you think that these works, taking them 
altogether, will he directly remunerative in the increase of 
revenue derived from them F — Undoubtedly. 

69. Q. You think the money spent a good financial 
investment P —Undoubtedly. 

60. Q. Apart from the saving of expenditure on famine 
relief P — Yes; I think that at next settlement the revenue 
will be increased through the medium of these works 
considerably to what it would have been had these works 
not been constructed. 

61. Q. {The Presitfenf.)— It would pay, would it not, to 
have these works done by contract P— That was the case in 
the time of Donlat Bao Scindia, when the revenues of the 
districts were farmed out to contractors who keep these 
works' in repair, and it was found that it paid the con- 
tractors. You have heard of the millionaire Seths of 
hluttra ; they were contractors of revenue under Gwalior, 
and Walked away with crores of rupees P 

62. Q. This statement shows the population, gross area 
cultivated, and what you can protect by irrigation P — Yes, 
in a year of drought, 

63. Q. Has this area been very considerably affected by 
the works constructed P — These figures have only been 
systematically collected of late years. 

64. Q. Do you think yon oould protect a much larger 
ai-ea now than you could in 1896 P— Yes. I am quite sure 
that a larger area is now protected than in 1896. 

66. Q. The expenditure on protective works amounted 
to about _Es. 2,00,000 P— About that ; Its. 2,80,000 is the 
amount. 

- 66. Q. These were the works constructed daring the 
famine timeP — Yes. 

67. Q. And in respect to that expenditure do you suppose 
the area has been very greatly increased that has been 
protected P — Not in proportion. It was dona by famine 
labour and was expensive ; the same amount spent in an 
ordinary year will probably give you doable this number 
of works. But so fdr as these works went, there was 
protection. 

■ 68. Q. You have not told us anything about field embank- 
ments in black soil. Do you do much of this here ?— On 
fields in a sloping country they raise these Lu 7 ids, winch 
you cill embankments, aud check the flow water. 

69. Q. What part do they do that inP— In black soils ; 
where there is no irrigation from wells, you find these 
embankments. 

70. Q. Were any emb'ankmeuts of that sort made as 
reUef works P— Yes, where there was a fiivonrable slope. 

71. Q. Do people make them by themselves? Yes, 

they hare taken advarces fur that too. ’ 

72. Q. In regard to wells did they run dry in the 
famine? — Yes, vciy largely. 


73. Q. Was .there much cohesion of the wells P— Yes, 
veiy great. 

74. Q. Did you find in any case that they were able to 
replenish the supply by boring down through the rock 
underground P — We have tried getting through the rock, 
but there are few cases in which we have been successful so 
far. 

75. Q. Do you know any cases in which there has been 
a spring up from beneath the rock? — I cannot cite a 
case. Mr. Taylor might be able to do so, but I don't 
remember a case. 

76. Q. {Mr. Muir-Maohensie!)—As regards this irri- 
gated area from all sources given in your statement, 
does that mean from wells F — ^Wells and tanks. 

77. Q. We are not able to differentiate what come from 
tanks? — Yon can for this last year, 1901-02. I am 
beginning to differentiate it now, and you will find that 
this return gives the irrigation figures within the year. I 
have great trouble in getting this correct, but in another 
two o'r three years I hope to get it really accurate. 

78. Q. One thing that we observed in the United 
Provinces, for instance, was that in the famine year 
1896-97 the area under tank irrigation decreased enor- 
mously, because the tanks did not hold water, and the area 
under well irrigation increased enormously P — ^Their tanks 
are so different to ours. The tank in the United Provinces 
is all irrigation from lifts. 

79. Q. The greater part of this irrigation of yours is in 
the bed of the tank P — Yes. 

80. Q. Behind the itmifp— Yes. The average for tanks 
all through was 21'65 highas below the hutid, and 31 
above— a latio of 3 to 2. 

8L Q. Was that 31 bighas generally uncultivated be- 
fore ? — Yes, before that they were sown for a khar^ crop 
but not a rabi crop. 

82. Q. There is another point in these figures whicii 
I don’t understand. For the Malwa Branch 1 observe in 
the normal year you have very nearly double as much as 
in the year of drought. What is the ditference due to P — 
It is probably from wells. 

83. Q. The nullahs failed P— Yes. 

84. Q. On the other band, in Gwalior, I see the area rose. 
There is a great deal more well cultivation in Alalwa 
than in Gwalior p— The reason of sinkage in Malwa was 
that in the dry year of 1899-00 there was a failure of 
wells. Seventy-five per cent, of the wells ran dry in Malwa. 
The water-level only reached its proper level this year. 

86. Q. Malwa was affected by the 1899-1900 famine P— . 
Yes. 

86. Q. Gwalior was not P — ^It was affected, but not so 
severely as Malwa. You were asking me about the 
boring of wells just now. Mr. Judd has given me a note 
in which he says " deepening wells where trap rock is found 
was a Mlure, unless great depth be taken. The average of 
wells is 40 to 60 feet. One well, 60 feet, was deepened to 
110, and then a fault in the rock was reached, and the water 
rose 25 feet in the well." That was one successful case, - 
and I know one at Sehore m trap rock which was also 
successful. 

87. Q. Have takavi advances bean given in the Gwal ior 
State under your supervision aud orders ?— Yes. 

-83. Q. What is the exact method which you pursue in 
the giving of them ? Does a man come in to you for the 
money, or do you send it to him ? — The men came to me 
frith their applications, and I made inquiries through iny 
kiinungos in the village, if I thought it was necessary, and 
then gave him the money. 

89. Q. Is the fact of his having to come in a long dis- 
tance a grei-it deterrent ? — ^No. 

90. Q. It is urged in British territory that it is a great 
deterrent ? — I believe not. I was in Hardoi nearly a year 
and a half, and the year after my arrival I gave Its. aOjOOO 
in that district alone as takavi, and they all came to mo 
and got it. I could not give as much as I bad applications 
for. 

91. Q. Did they come to you in camp? — ^To the 
Cutohery principally. 

92. Q. That is to say, at bead-quarters ?— Y’es. After 
I left, my successor instituted inquisitorial rules, and tbc 
people would not come in for takavi, and Government in- 
quired why the takavi advances had decreased when 1 left. 

93. Q. Of course it might be urged that the reason why 
the people took the advances was that they were able tu 
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misupproprittto lliom to purposos other than thftt forwhich 
they wei'o given* Do you bclioro mnoii inianpproprintion 
did lake plnoo P —No doubt, it did to n certain extent. . 

94. Q. To a large extent; do you lliinkP— No. 

95. Q. Do you think timt, if willioul too olo.;o an inquiry 
you gave a man money for n veil, you miglit bo oontideiit 
thul a greater pert ot tlint money would bo spent on tiic 
well P — Tliat is diilionlt to ansuor prcci.scly, but 1 wa) non- 
fidriiit thut every advance 1 gave would bo recovered. 

96. Q. You dopreento too miieh inspocliunP— Too in- 
quisitorial inspeotion, because it means tnnt tlio men you 
send to make these inquiries will take their poraontagos, 

97. Q' Wliat period is allowed for repayment of takati 
in Gwalior F—Yariotis terms. I think it is now tlirou or 
four years. In the fumino time wo gave six years. 
Mis Highness has been very liberal this year in giving 
advances to suhahs and sar-subaks, mid they liave to go on 
their tours and see on the spot who wants tho money and 
giro it to them themselves. 

98. Q. Tlio people are quite content to pay back in four 
years. Tnoy don’t find tno period too short P —No, they 
taVo it very renKhy , 

99. Q. What sort of securit}’ do you toko P— I think wo 
take nothing except their land. 

100. Q. Then it is always to xainindara that you advance 
— 1 hove always ndvanooil to zamindars. 

' (ffi* Highness the JlfaJa'rn/a.)— There used to be 
o lot of trouble about this formerly, so now 1 liavo ordered 
tho Colleotore to judge from tho oharacterof tho person 
niid his property, and if they _nre satisfied that ho is a 
proper person, to give him tlio money on tho spot. 

101. Q. {Mr.ljtajaratnaMudaliai'.)—l>Qsmg:UeM\g 

remissions when wells foilP — ^Wliero wo have built lUem wo 
don’t charge nt all. 

102. Q. But where you have advanced takavit—'Sney 
don't get remissions j they must take the ro.iponBibility« 

103. Q. (Afr. JfatV-Jlfdcicftsic.)— You were in olinrgo 
of the famine relief works in 1896-97 P— Yes, 

104. Q. Did you manage to employ a greater part of 
your labour on irrigation works P— No. 

lOB. Q. How large a proportion P— You have it all in 
this famine report. The average of labourers per day on 
these works were 1,297. 

106. Q. Did you manage to get irrigation works for 
one-fonrtli tho number, or one-third tho number P — I could 
not tell you without studying the figures again } the figures 
are to be found iu this report. 

107. Q. Have you got a progrimmi of future works P — 
Yes. 

108. Q. What proportion is ireigation? — They are all 
iriigation. The programme for famine relief is entirely 
irrigation works. 

109. Q. Does that mean in your real famine you hope to 
employ everyone in irrigation works ?-^We will employ 
them on that as far as wo can in preference to any other 
work. 

. 110. Q. Do you' believe yon could 'find employment for 
them P — 1 don't doubt it, if 1 can get the money. 

111. Q. You could find irrigation works to employ them P 
—Yes. 'I believe there is scope for employing the people, 
and near their villages too. in 1877-70 1 gave the opiuion 
that in Oddh the people should he employed near their 
villages on 'tanks. 

• 112. Q. h'or irrigation as apart from- drinking w.iter- 
supply P— No ; the two together. As a tank is useful, 
ovhi-ther fur irrigation or for water-supply, or as afEordiug 
evaporating surface, the more yon can get the better for the 
country, 

' 113. Q. Yon say yon would employ the greater number 
^ofthem on tanks ot some sort?— 1 think the greater part 
woiilh 'He ior what wo 'irrigation 'here. 

114. Q, Dither for irrigation bebiud the bund or below 
the bund ?— Yes, and for embankments. 

llo. Q. 1 wanted to ask you one or'two queE’ions about 
Oadb. You served there a great deal P — Yes. 

116. Q. Y’ou made some very spooial inquiries, did not 

you, after the famine of 1878 P— Yes, ai to the rates of 
mortality. ' ' . ’ 

117. Q. Your inquiries were in EohilkbandP— Yes. 

119._ Q. You found there bad been very ooneidcrablo 
mortality there P— Yes. The question was-wbetber .the 


niorialily was correctly reported or nt>(. The ratnine Oom- 
inisiton took tho United Provinces Govcriitncnt (o lack for. 
ibo tnoiiallly and asiumod that tliorreordrd figures were 25. 
pr'oenl. bcfaw tbcnctiinl figures. Government did «iic the 
lioiioiir of n.sklng my views upon lliis, and I said that w'lisa. 
wrong assmiiption to jmko bi foro yoii were certain that the* 
reporting was enrrcct, and that ihe only way of arriving 
at it was to divid'i the worrt villiigc.s into circlvs .and make 
a limisodo-hoiiBo inqiiiiy in theso vilingcg. Government 
tlicrciipoii said "j'-Ju are to do it, " niid I had l-i d> it for 
lluliiikhaiid. I found just the opposite, nnd Mint it was 
reported 26 per cant, over wliat tho actiml figures should 
have been, and tlial everything was put down to famine, 
bccniiB} ilicro wos a great outcry about the reporting, and 
the ehaukidars ropoHcd every doitli they could ns duo. to 
fnintno. 

119. Q. Allowing for oil lln exaggeration, tho mortality, 
was BOverdP— Unqiiestiounbly j but there wore no grounds, 
for exaggemting. 

120. Q. The oiilv point or question U wbeliior you con- 
sider' Hint Boliilkliand miglit again bo exposed uitdor' 
cotlain circuinslaticcs to faminoP— Undoubtedly. I hap- 
isnttdi Vif nt -nimf nrg 're 7ndi 'my 'Ir/ifrj ifi .iml Vinnro i 
found that a. canal from tho Ganges was formerly pio- 
poted going through the Bljnor district. In fact, the 
pcoplo pointed out where tlie pegs lind been laid down for 
it. Hvorywlicre, where tlio pinro was tlirougb wbich the' 
canal was to pas.s, they eagerly inquired and they begged 
thatl should use my influence townrds bringing tho canal 
into their district. 

121. Q, (^Sir Thomas Jligham.)— Their iivos wore in- 
II lenccd a good deal, were they not, by wiiat they liad gone 
through P—Yoi! ; they pointed .ont the pro-iperity. of tlio. 
Tillages on the oiber side of llic river, and asked wlion wo - 
wero going to bonolit tlicm in the snmo way by -bringing 

n canal into their district. 

1x2. Q. Did tho owners say Ibo same thing P— ITiiesb ' 
wore the small zamindars and cultivators. I don't suppose 
tho toliiqdars would havo said tho same thing. 

123. Q, (irr. Mttir-jU(teke»:ie.) — Y'on were also on the 
Provincial Committee which inquiredintothefaminep — 

I was Seorctary to the Local Fiiinino Uommhsiun. 

124. Q. Did that Ooraroission advocate any irrigation 
works ill OadliP— I don’t remember its doing so. 1- 
personally advocated the digging of tanks ns the best form 
of famine labour in tlio noigiiboorliood of villages in Oudh. - 

125. Q. Did you advocate the Sardah Canal ? — I cannot - 
say. As Secretary I had to compile all the replies rcoeived 
from nil officers in'all districts. If there is anythiog, you 
will find it ill these printed replies. 

126. Q. Have yon any strong opinion abont ilie Sardah 
Canal P — Very strong. I was in Laoknow when the Sardah 
Oannl was started, and Colonel Forbes and liis office assem- 
bled there in the yoar 187 J, and I had many talks on the 
subject with him and with bis assistants, -Mr. Hancock 
"and Colonel Olibborn. 

127. Q What is your view about it P-r My riew always ‘ 
was that tho Sardah Canal slioold have been consti'uotcd dii 

c less ambitious scale than was first proposed ; that is to ' 
say, it should have been constructed not. ns a navigating' 
oaioal, but as an irrigating oanal only. It should have 
been onrried ont in tho way proposed' subsequently 'by 
Captain Ciibhorn in an amended scheme, wbich was to take 
the canal into ports where it was required and not into . 
'those parts already fully furnished with wells. I think 
that plan is.the only one on which the Sardah Canal could * 
have been sucoessfully ooiiBtrttoted,.and that it could have' .' 
.saved the country from famine in 1377 and tdse in 1896. - 

128. Q. (The Fresident.)—Waa there much misery in 
Oudh in 1877 P— Yes. 

129. Q. Did you find ot that timo that the talnqdars 
wore actively opposed -to -the canal P— I found that the 
talnqdars were the only people who had a voice in the - 
matter. They were Jed by a talnqdar through Whose . 
estates the canal would have run ; and altbongh l cannot 
guarautee the correctness^ of it, the general rumour then 
was that the zamindars in thoso villages were . snb'^pro- - 
prietors, aud would become too wealthy and powerful . by .- 
ilie opening of the canal for bis views. 

130. Q. Used apprehensions never bo be expressed-as'' to '- 
the water-logging of the country P— I don’t remember any 
apprehension us .to water-logging. Apprehensions -were ex-; 
pressed, to the best of my recollection, that bho'^Gogra 
would cover the land with silt, and that the fertility of .bjie . ' 
soil would be destroyed by a 'coating cf sand. • 
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131. - Q. The spring level in Ondh is generally high ; is 
it not P— No. It varies very much in some districts. 

132. Q. Would yon not personally be afraid of water* 
logging if the canal wiis bnilt P— Not it it were proi-crly 
aligned and yon had drainage when necessary. When I 
was in Lucknow I had charge of an estate which was under 
the Court of Wards. I commenced digging wells there 
and I. found they want down to SO feet deep, and that the 
Sardab Canal was going exactly along the line where I 
had constructed two wells. I stopped the rest, and never 
constrncted them. Then when 1 went to Hardoi I again 
found the Sardah Canal wen^ along the tract where they 
wanted most water. 

133. Q. (Ifr. jBoJerfs.) -How long is it since yon have 
left Ondh P —12 ycare. 

134. Q. Have yon seen Mr. King’s report on the Sardah 
. Canal drawn np daring Sir Antony MacDonnell’a time ? — 

No, I have not seen that. 

13(i. Q. Yon have not seen tiie proposal by Sir James 
LaTonebe abont a modified canal for Hardoi alone P — No. 

136. Q. There is a proposal there that a canal, merely as 
a protective work, should be considered with a view to supply- 
ing water to the tanks in years of deficient ivtinfall. Do 
.you think that would be a good thing P —from what river 
' -will this canal come P 

137. Q. KromSardah?— It would not only henefit Hardoi, 
hut would apparently benefit parts of Shalijehanpur where 
mortality was very heavy in 1877. 

13S. Q. Then about the opinion of the people which is 
a factor in the case ; we have examined a good in my 
taluqdars at Lucknow on this subject. They had all come 
prepared for this question about the Sardah Canal, and they 
gave a great many reasons against it. One reason was that 
it would raise the water-level ? —The water-level wants 
raising in'Uudh in many years. 

139. Q. The report of the Engineer, Mr. King, is that 
the water-level is high enough and should not be raised ? — I 
happened to find a tour report of mins of 1882-83, and 
there 1 find the water-level had fallen to an extraordinary 
extent in many places, and the people were working hard 
at the wells, often without bullocks, could not get enough 
water. Fortunately there was ample late winter rain and 
the crops were saved ; otherwise there would have been a 
failure of the ra6t, and we slionld hare had severe distress. 

140. Q. {Mr. Mvir-Machensie .) — Did the rabi fail in 
1877-78 P-rNo, I think it was only the that failed. 

141. Q. (ilfr. Soberts .) — ^Tou gave us one reason why the 
taluqdars should be opposed to it, and that was because of 
the Euh-proprietms. Hut there is a very large area not 
under sub-proprietors, and from those tenants they would 
get an enhanced rentP — Precisely ; hut yon know that 

^fromthetimeof ManSinghandtbe Tenancy Acts a feeling 
of enmity has existed brtween the snb-proprietors and the 
talnqdats. ' 

142. Q. And your idea is that they are not willing that 
the snb-proprietors should benefit, though they .benefit 
themselves P —I believe they are infiuonoed by the feeling 
tiiat the Eub-proprielor’s position would be so greatly 
increased as to maka-him a more powerful enemy than be 
is now. 

143. Q. Mr. Hntler also laid gre.at stress on the fact that 
wells are increasing rapidly— so rapidly that the ground 
for reporting that the canal should bring water is Jess 
than it was before, and he gave ns figures which showed 
that in Hai Harrilly, Hara Banki, and Fertabg.irh the 

' number of wells bad enormously increased. 


144. Q. You said you gave Its. 60,000 _as taiavi in 
Hardoi in cne year. 'Which kind of iakavi -was it P— 
For bullocks and for wells, because the wells sire of no^ 
use without bullocks. 

145. Q.. Have yon any idea' what a well ■ costs 
Es. 30'-> to Its. 400 according to the depth of water and accord- 
ing to the number of bullocks used. 

146. Q. To whom did yon give the advances for wells, 
as a mle ?— To the zamindars. There is no difSenlty about 
security with them. 

147. Q. Yes, because you have liis land._ But how did 
you manage about advances to tenants P — I only gave an 
advance to a tenant on the sscurity of the zimindar. 

1-48, Q. If a zamindar refused, a tenant could not get 
an advance ? — ^No. 


149. Q. In your opinion there is no practicable way o f 
giving iakavi largely to tenants nnlcK the zamindars join . 
-I have no doubt of that. The fertility of soi m inexhaus- 
tible if tre.itei in a proper way. The fertility of soil is 
similar to coal in a coal mine. Tne owner of a coal mine 
allows person; to come in and dig Toi* coal. It thej take ib 
with a shovel, they pay a royalty per ton j and if they put in 
costU' machinerVi they nay the Sfiine royalty per ton, but as 
tlie output is greater they have to pay a larger sum as 
royalty. It is the same in the case of the zamitidar and tiis 
tenants. The zamindar stands in the position of the owner 
of a cod mine, and if his tenants by making improvements 
grft an inerea-ied crop, the zamindar has a «ght to share in 

the iucreai^ed outturn, and the tenant should not bi almwe 

to appropriate the whole of that increased fertility to 


160. Q. From that point of view yon see no injustice 
where a tenant has dug a well that he shonld pay wet rates 
for laud irrigated from that well ?— Certainly not. I may 
say it is the opinion in this State, and it is acted upon, that^ 
any tenant no^ can sink a well, although his zamindar is 
opposed to it, but that ho shall pay an increased _ rate 
according to the irrigated rates in the neighbourhood, if he 
does it without coming to some private and prenons agree- 
ment with- the zamindar. 


161. Q. One objection to onr present system of giving 
ittifcaw is that a great deal is exacted by underlings. Do 
you think that amounts to any very large percentage of 
fcho sum advanced P— It used to, but I don t know 
what it docs now. Soon after going to Lpeknow 1 ^t a 
tahsildar in the treasury ran in apd connoted for taking 
5 per cent, as commission oa takavi advances. 

153. Q. Is there any practicable way of preventing that P 

—The only way is by seeing it given yonrsM. 

153. Q. But the people themselves are in sneh a way 
that they will pay?— Yes, npless the people show more 
independent spirit and complain, and unless you listen to 
their complaints, yon cannot prevent this. 


154. Q. But they won’t complain of small exactions P— 
No. 


165. Q. Tne rate of interest for takavi is 6^ percent. 
Do you think ihat rats is too high ?— Well, the argument 
generallj" is that Government ran borrow money at per 
cent., but you mu it leave some margin for tenants dying 
and bolting, and losses of that kind. I think dj- is as low 
es it reasonably can be pnt. 


166. Q. The rate of interest, then, is not a deten-ent at 
all ?— No. It is not excessive. 

167. Q. {Mr. Eaj'aralna itfwifaKor.j-^’Woiild you 
recommend its redaction to 5 pei cent, ps in other prov- 
inces ? — In Ondh I should leave it as it is ; I don’t think 
that the present rate is deterrent. 
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Me. K. B. JiDHAVA, Subah of Barola. 
{Gwalior, 11th December 1902.) 


1. Q, {The President.)— "Wiaiit is tlie position yon 
occupy in the Baroda State P — I am n Snbao. 

2. Q. In your paper on Baroda yon siy in paragraph 4 
“ the water under the black cotton soil in Aiiireli is 
saltish, and the land, if irrigated constantly, would refnsc 
to grow any crops. Notwithstanding this, wheat and 
l-atno^ rice are grown under well irrigation." Is there 
much rice grown under wells ? — Yes ; when water is within 
SO feet, it pays. 

3. Q. 1 suppose it is a very good description of 
rice?— Yes. 

4. Q. Then yon go on to say in the fame paragraph, 

sngarc.'ine used to be grown, but Goveinincnt liad to 

check it by a special impost of Es. 12 per biffha (Es. 2,074 


per acre), as if requires irrigation throngliont the yean 
and the salt water spoils- the land.” Are these wells salt 
in their nature P — ^Yes, the wells arc iisn.ally not more than 
30 feet deep in the black soil tracts. 

5. Q. Then yon speak of Navsari black soil ; do yon 
want much irrig.ition there? — Yes, oa account of the rabi 
crops. 

6. Q. Has there been an.y attempt in the Baroda State 
to make ii-rigatioa canals P — ^Yes. 

7. Q. From where? — From the Orsmg river. Onr 
original idea was to bund up the Heran river and make a big 
lake of 18 square miles, costing IS lakhs, in Cliota Oo-ey- 
pore. And if more water was found iiccesstim*, I thonglit of 
having a canal from the Nerhudda and join it to the llcian. 
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nnd'cnrry this canal lo join ilio Oranng Onnni soinotvhcro near 
BTmdaraur. If wo can snucoed io ccctiro ilio nito on tho 
I^orbiuldn, it would of oouraobo nniicccgsary to innko tliobig 
lake in tlio Horan. Lirols linru been taken for aomo 
diatnnoo, and I have walked n certain dictniioo towards 
the Nerbudda ; from the trigonometrical map I ciin show 
that it is possible lit connect tlie Horbudda with tbia solicmo. 
A weir, has already been built on ilio Orsaiig nt Jojawa 
near Bhadarpur Itnilway Station. (This was all said looking 
over maps and plans.) 

8. Q. Would you toko yonr cnnol past DnblioiP— 
Yes. Tliat is on the edge of the black soil tract ; wo want 
to grow bettor cotton, or other orops if it is not possible Ho 
grow better cotton. 

9. Q. With irrigation P — Yes. 

10. Q. Are you going to faco this question of irrigating 
black soil P — Yes, Buroda black soil. 

11. Q. (Mr,- Bfuaratna Mudaliar .) — Is tiioro well '' 
irrigation there P — Whore wells cau bo made nt a depth 
noc exceeding 60 and 60 feet. 

12. Q. (The jPrcsidont .\ — You sny in paragraph 18s 
“ there are praolicolly no private itidgaiion works other than 
wells, unless a few Biunll tanks may bo called so P "—Yes, 
they have been neglected, but now wo are malung a 
systematic survey of tanks. 

18. Q. Is tho State going to pay for the repair of the 
tanks P — ¥es, alt works are done by the State. 

"14. Q. And the maintenance afterwards P— If they are 
small, tlie Bevenae Department will look after them ; if 
big, then the Fublio Wurks Department. 

16. Q. How many tanks will come before yon in that 
way P— I think there will bo several hundreds. 

16. Q. Is there any fooling against irrigatieg black 
soil P— No. 

17. Q- There is a feeling in tbo rest of India P— Oar blaok 
soil and that of Broaoh is really besar ; before 1860 much 
cotton was not grown ; we class this as besar, which 
means black soil mixed with lino sand in some quantity ; 
if it was really black soil only, it would crack j and ir people 
found it unsuited for irrigation, they would not lift water 
60 feet and grow onloos and sugarenuo on it. 

18. Q. In some black soil they could not make wells at 
allP— Boj the cost would bo too great. 

19. Q. (ilfr. Muir-Mackensie.)—'J!lio area actually 
irrigated ia the Baroda district is, I see, exceedingly minute ; 
10 lakhs of aores were under crops, and the area actually 
irrigated was 28,000 P — ^The oause ia that where wells go 
beyond GO feet people do uot care to work them. 
The Baroda district has to be divided into three parts : 
(1) north-eastern strip, oallcd ohorasi, ooiisistiug of fgavali 
and Yaghodia, part ot Baroda and Dabhoi, whom rico is 
grown in black soil ; (2) north-westsra strip of Gorat soil, 
where there are a large number of wells, and where bay ait 
or garden crops can be sown ; and (3) the southern strip of 
black soil where cotton is grown. 

20. Q. (The Fresident.) — Until you got a correct 
survey of the oouutry, can you give any opinion ns to the 
Orsang project P— 'We are sure tlie project will be sneoess- 
fnl at very moderate expense, 

21. Q. (Sir Thomas Migham .) — You have' no large 
irrigation works in black soil r— No. 

22. Q. What is ordinarily cultivated in blaok soil P— The 
staple is cotton to the extent of 43 per cent. 

23. _ Q, If yon make yonr big canal, do you suppose water 
wiU be taken for ootton P— ilo, it is nut necessary that 
cotton should be watered; it can grow with less than 
4 inches of rain. In the Cuorand taluka, whioh adjoins 
Amod, inl899 there wero only 2'96 inches of rain, and 
yet the cotton crop was good where tho people did uot 
destroy their crops. 

24. Q. (Mr, Muii’-Maokeuzie .) — What do you mean 
by people destroying their crops P— People were afraid 
Govoinment would take a full assessment, and so they 
allowed iheir cattle to roam about over the crops, as they 
did in the neighbonring British district of Broach. 

26. Q. (Sir Thomas «»».)— Supposing jron bring a 
canal into this distiiot, -will the people give op cotton and 
take to rice P— -It is not necessary ; tuej can grow sugar- 
' cane, onions, garlic, and other garden crops. 

26. Q, But the area will .be very limited P — No l us it 

is, cotton isnot'grown over 43 per cent.'of. the area. ' 

27. Q> Wuat ia grown' on the rea;?— 


28. Q. Do you mtah Ibnl il you brought in » canal, 
yuar svotild bo replaced IJy high olasit'cropa P— Yes, 

29. Q, .And cotton would remain ns it is P— Yw. 

80. Q, You do not think they would go in for rkaP^t 

do not think Be. • ' , 

81. Q, Although itis a pood crop and costs less, they 
won’t go in for it. Would rice be more proiitablc than 
cotton P— I don't think so, because rico is not apayingcrop 
itis not ox{>orted on n large scale; cotton is the crop of " 
export, and commands a boiler price than rico, 

82. Q. If yon irrigate tlinl soil and grow liigli class crops, 
will Iboro bo any diilioulty obont manure P— .There will bo 
dillieulty nbont manure, bnt 1 think tho State will introduce 
nrtifioioT mannre., 

f I 

88. Q. They will bavo lb pay for it P— They pay now in ' 
Fooua Homctliing liko Its. 200 per bigha for castor cake. 

34. Q, What is the manure that will bo introduced ?— 
There is an Agrionltnral Department; wo shall £nd out 
from it which is the best manure. 

86. Q, Boforring to Appendix 7, column 8, in this stato- 
raoiit regarding Baroda, arc those actuals P— No, they arc 
cstimotod areas. 

86. Q. lYhat is tho basis of the cstimato P—Tho quantity 
of water available in each tank. 

'37. Q' you allow eo mnob per million cubic feet P— 
No; for rico there aro three or four full waterings of six . 
inches each. 

38. Q. Aro ibeso all snppesod to bo rice areas P— Not 
all : certain aro. 

39. Q. How do you cstimato tho supply in yonr pro- 
ject P — From tbo oatobment area. 

40. Q. You have not the area of wbat yon get in the 
lot weather P — No. 

41. Q, Do these over rnn dry P— These tanks arc not 
supposed to have water in tbo snmmer. 

42. Q. Your sugarcane wants water all tbo year round P 
— ^Nono of these tanks grow sugarcane. 

43. Q. 1 thought you said tbo Orsang would grow sugar- 
cane P— lYo are going to karo a big tank on tho Horan, or 
else store water in our own territory. 

41. Q, That wonld bo so mnob added to this 10 Inbbs 
that you have in column 4 P — Yes. 

45. Q, That has not been estimated P— One tank on the 
Orsang has been iuoludod in this 10 lakhs. 

46. Q. Do you want to make storage works outside 
Baroda territory? — All the works I hove _ proposed are 
ontsido Baroda territory, vis;, tbo Sabormati reservoir, the 
Norbudda Canal, the Miirbi Canal, and the Hcrau reservoir. 

47. Q, If the Britisb Government wanted to make a 
tank, the site for whioh was in Baroda^ territory, would the 
State make any objeotion P— I don’t think 1 aui antkorized 
to speak on that point. 

48. Q. (The Fresident.) — Have you experimented with ' 
different kinds of cotton P — Yes. 

49. Q. Have you over tried Egyptian ootton P — Yes. . 

60. Q. Does it snoceed P— For two years only, and then 
it fails. 

61. Q. Did you give it water P— Only a small quantity. 

62. Q. In Egypt they rviter it every two or three 
years P->I wish to introduce into the State a system of side 
irrigation ; by that sj'Btem less water is given to the field, 
and ut the same time fairly good orops are grown. 

63. Q, You know the Egyptian cotton gives a very ' 
large produoe P — Yes, it 'is 3^ times that of tho Indian 
ootton. 

64. Q. How do you aeconnt for that P— It is the 
poverty of the soil ; there is no manure applied to the soil 
in India, while Egypt gets' manure from the floods, and 
there is the lightness of the soil. 

66. Q. (Mr. Jfwir-Jfaelcweie.)— Have yon seiwedin 
any other district P— Yes. 

66. Q. TYhere does the Orsang projeot go P — ^It firs't . 
passes through tie gorat and then close to the black soil. 

67. Q. Does it go past Dabhoi into blaok soil'P— I'es, it .. ' 
passes by Dabhoi on to Shinor into blaok and gorat, soil. - 

68. Q. It govs past the river Nerbudda P — It goes 
towards the Nerbudda, 

59. Q. Then it will only pass through a small slice 'of 
blaok soil P — Yes. ■ ' • 
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60. Q. Whnt do yoti propose to do to protect paddy P — 
TTc are going to mote tanks and repair old ones. 

isi. Q. Is the connliy like Koira?— No, it is like the 
Pnnch Mahals. 

62. Q. Are the people principally Bhils P — No, a better 
class. 

63. Q. 'Will they irrigate ? — ^Yes. 

64. Q. (ilTr. Spjaratna Jllvdaliar.)—Js the soil in the 
north different from the black soil in the sonth ?— Yes ; in- 
the north there is ktinhur in the soil, but not in the south. 

65. Q. (ilfr. Mmr-lLaehenzie .) — How did the famine 
affect the different parts P — The paddy district was affected 
more than the cotton district. 

66. Q. What was the reason of ‘ that P— The cotton 
cultivators ore of a better class ; we had hardly any hunbis 
and patidars on our works. 

67. Q. [The President.)— Hii they die P— No, they 
could manage to get on, hut they lost their ornaments and 
bullocks, etc. 

SS. Q. (Mr. Jlf3/Sf2rifedvjiizie.)~JtwasjiDi that there 
was a smaller failure of crops P — No. 

69. Q. Did the census show a material reduciion in the 
growth of the population ? — ^Ahout 19 per cent. 

70. Q. What is yonr system of advancing money for 
wells? — The present system is to give money up to Bs. 600 
free of interest; for that no security is required. Under 
this system Bs. 7,11,284 have been advanced within the last 
three years. 

71. Q. Is there any difScnlty about recovery P — In the 
past there has been ’ho difBcnlty ; we have very few bad 
debts. 

72. Q. I suppose you remitted n certain amount in the 
famine ?— I will look into that now ; I don’t think we 
shall have to remit, because wells have been properly con- 
structed uuder special ofScers. 

73. Q. What is the system P — A special oflSoer is appointed 
fur one or two talnkas; he goes round and inspects the sites 
and finds out whether wells are possible ; then he goes to the 
village and asks people whether they want taJsavi, and 
explains the rules ; when people come forward he examines 
their fields and sees whether the site is favourable ; then he 
advances money straight off for making a pit j when that is 
dug, he goes to it and finds out whether the water is good ; 
i f the water is good he advances up to Bs. 500 in instalments ; 
if the well fails, or it is salt water, the first advance of 
Bs. 20 is struck off and not recovered. 

74. Q. In that way you have given large advances P — 
Yes, the details are given in Appendix 8. 

76. Q. The Slate has constructed some wells ? — ^Yes, and 
a large number are being constructed by cultivators them- 
selves under Government supervision. 

76. Q. "What return do you get for State wells ? — In 
Amreli 129 wells wore constructed by the State ; an extra 
iirayat rate is put on ; supposing a well is capable of 
irrigating 6 iiffhas of land, and there are 20 bighas, the 
jirayat rate for 6 will be spread over 20 bighas. 

77. Q. "What does it pay originally? — The rates vary 
from Es. 2"11 per acre. 

78. Q. lYhen there is a well what additional amount do 
you put on ? — If a well commands 20 acies of land, we 
multiply Es. 2’11 by 6, because a well at one time, cannot 
irrigate more than 6 acres, and spread that over 20 acres. 

79. Q. How do yon arrive at Bs. 2'il ?— That is the dry 
crop rate. "We charge that rate on the area which the well 
is estimated to be capable of irrigating, -and spread the sum 
arrived at over the total area commanded by the well. 

SO. Q. [Mr. Sajarafna Mudaliar.)—'\^bat does a well 
cost in Amreli P — 250. 

81. Q. With regard to what yon say in paragraph IS 
siast psssps b^sg pst sp is rreHr, stsce rr&a bss iih 
been going on ? — Since the famine, because bullocks began 
to die and so enterprising people who wanted pumps were 
given an advance. 

82. Q. What is the result ? — People are pleased with 
them and are continuing to use them. 

83. Q. How many are there ? — Fifteen. 

84. Q. Are you able to irrigate large areas ?— Yes, one 
irrigates 200 acres ; the machinery cost Es. 15,000. 

85. Q. Does the man pay wet assessment ? — ^Hot for 30 
years. 


86. Q. When the Durbar is putting up engines at its 
own cost does it not levy a water-rate ?— No. 

87. Q. Is the cost of working less than bullock rate P — 
Where there ore 6 Ivs or less bullock power is more econo- 
mical. 

88. Q. How long do yonr wells last P —A paiha well 
about 100 years. 

89. Q. And haeheha wells ? — It depends on the locality ; 
in Kadi they last from 5 to 12 years, and some for only a 
couple of years ; they are lined with grass and creepers. 

. 90. Q. In paragraph 23 yon give the average area ir- 
rigated per well ; does that represent the area of one crop 
or hotbP — One. 

91. Q. Do most wells irrigate more th.an one crop?— No. 

92. Q. What is the object of charging differential rates 
of interest as stated in paragraph 26 P — That is the old sys-. 
tern ; we have discarded that ; our present system is ex- 
plained in paragraph 28. 

93. Q. You say in paragraph 29 “a system similar to the 
Madras system of advancing tahavi for wells on the secnrity 
of the well and the land under it up to Es. 750, recoverable ' 
by an additional charge on the land for a long period, has 
recently been introduced in some parts.” Do the people 
like the permanent addition to their rent P — The measure 
has just been introduced, and only 229 wells have bean 
made ; the people appear to like it, but they require to get 
accustomed to it. In course of time they may do so. 

94. Q. Probably that will depend on the amount of the 
addition P — Yes. 

95. Q. In Baroda do they like it? — It has not been yet 
tried ; an officer has been transferred to Kadi to see if the 
people will take to it. 

96. Q. Yon say in paragraph 36 that field embankments 
are suitable for relief labour. Was this resorted to in the 
last famine ? — Only on a Very small scale. 

97. Q. Do you think it will be possible for the State to 
. superrise the constrnction of these field embankments p— 

No, it is not possible ; if cultivators want to do this work, 
they can do so by taking tahavi, but Government can- 
not undertake it. 

98. Q. From Appendix I it appears that in Navsari the 
area irrigated by wells in the famine year fell to 4,636 from 
18,31 9 in a normal year; the decrease appears very high ns 
compared with other disteiots ; what is the reason ?— Because 
they irrigated hharif crops, which are not shown ; they did 
not care to irrigate rabi afterwards ; they went on irri- 
gating y nor, cutting it down and selling it, — one stock 
would fetch a pice, — and then they irrigated for fresh 
shoots ; that paid better than any other crop. 

99. Q. The decrease was not due to failure of wells P— 
No. 

100. Q. fihere is a footnote to Appendix 8 as follows 

“ Li Amreli 129 wells have been constructed by the State at 
a cost of Es. 96,727.” Don’t you think the average cost, 
which works out to about Es. 740, is rather high ? — Yes. 

101. Q. What was the reason of that p — It was done by 
Government and so all labour had to be paid for, while an 
ordinary cultivator gets his people and neighbours to work, 
that is not calculated. 

102. Q,. Could not the cultivator constrnct wells more 
economically ? — ^Yes, I think he could. 

103. Q. [Mr. Mvir-MacJsenzie^ — ^Was there any part of 
the State in which they made hachcha wells largely in the 
famine ? — In Kadi they did. 

104. Q. They saved their cattle thereby ? — They could 
not save much of their cattle, hut they got some wheat 
crop. 

105. Q. [Mr. Sajaratna Mudaliar.)— You referred to 
some high class crops in the early part of yonr examination ; 
what is the description of crops ? — Sugarcane. Under the 
present sTsiea st irngatios n-hat happens is this: a ben eal- 
tivatoTs get water from the canal, which costs them rather 
less than the well water, they don’t mind wasting a little 
more water, and the result of that is the cnltivators use four 
to five or sometimes ten times more water than the land 
really requires. . I have fonnd that to irrigate one btgha of 
land of ours, 169 feet by 160 feet, it requires one pair of 
bullocks for two days, drawing daily about 430 los, each 
containing five mannds of water; that is to say, 900 los of 
water for each watering. Now I have been noticing in 
Sontbem India that the people nse much more water than 
this. They used 9r0 i'os of water in the beginning under 
well cultivation. But after four years of canal waterings 


Mr. Z. B. 
Jadhava. 
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the crops 1)Oj;iin to fail, nnd the ruisoii was tlmi tho Foil pot 
chilled. Nowtlijais a very Ijnpoilont quoslion. I have 
been tliinlcinK of introdnein^ nrigation n'oiks in tliodlnrodn 
State, and 1 find that tho present system of giving wnlcr 
from tho canal results in n wnnion vrnsic, ami what we 
want to do is'to show the people a s) stem by which Utoy 
ennnot take more water thnn wo like to give them. That 
system is not to give them more water thnn whnt they take 
under well irrigation. If a well hno not more tlinn two ion, 
then tho cultivator makes something like dOO it/s, wliot 
ere called efiaras ; nnd if ho has n larger quantity of water, 
ho makes about >300 or 860 c/mi'os in one of Inni 
Now even that system I call n wanton waste, but what 1 
do is this : 1 don't make charas myself ; I simply mnko 
n small ohnnncl every three or five feel apart, nnd that 
channel is ton inches deep nnd nine to ten inolics in width. 
I 611 that channel only, nnd allow the water to go into tho 
field by percolntion. I tried this system nnd, side by side, T 
had ordinary well irrigation, nnd I foond that under my . 
' system 1 required less than half the quantify of water. X > 
nsed 40 to 50 per cent, less than I used with well ii rigntiun, 
and my crop was better thnn the ordinary crop. 

106. Q. {The president,) — How muoh will it cost you 
per Hffha to do flits ? — The manual labour is much less and 
the profits are greater. 

107. Q. Have you discussed this nt nil with Mr. Mollison, 
Itirector-Uonernl of Agriculture P— No, I have not tho plea- 
sure of knowing him. After giving tho water in this 
manner on tho surface soil, whnt happens is this. lean 
oultivato one bighu of land in much less time thnn under 
tho well irrigation system, because under tho well irrigation 
system the soil gets caked, whilo in tlio case of my* system 
the soil remains on tlio top perfectly friable, so iny pair of 
biillooks can do ono bigha of land in one day. 

108. Q. You moan that yon fill the furrows P — Yes, and 
they are at a distance of threo feet apart. 

1 09. Q. {Sir Thomas IT/yAani.)— Your furrows, you sny, 
are nine inches deep P — Yes. 

110. Q. Muir‘Maehenzie.)~'Da yon mnko them 
with tho plough ? — No. (lllnstiatcs bow it is done.) ^ The 
advantages are so many that I reqniro a lo.«sqnnnt)ty of 
water, nnd my cost of cultivation is less, and I also get a 
better crop. 

111. Q. {Sir Thomas Eigham^—Tlwo you tried tins 
with well irrigation P— Yes. 

112. Q. Are the furrows always three feet npartP — Yes ; 
I. first tried six feet and failed ; then I tried five feet 
and failed j then I tried four feet,— that was fair j and I 
succeeded with three feet. 

113. Q. Yon never allow the water to run off ?— No ; I 
fill these furrows once in four days, until the soil is well 
satuititcd, then once in seven days. 

114. Q. All through the crop P— Yes, during tho water- 
ing season. 

116. Q. How long does it take for the water to percolate 
out of the furrows P~I£ tho soil is light, a furrow empties 
half an hour after it has been filled. 

116. Q. This is not in black soil P — "With bhtek soil what 
happens is this. In the heginuiug it takes a very long time 
to reach the other end of tho field on account of tho numer- 
ous -cracks, bnt when that end is filled, it takes about an 
hour or a little more than that for the water to disappear 
into the soil, and then it is all right. 
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5. Eesmni of the various irrigation projects proposed, 
partially carried out and entirely completed in 
JBaroda territory to ameliorate scarcity. 

In giving a general description of tho irrigation projects, 

' I'am taldng the list given ns Appendix No. 7 on tho printed 
information that has already been furnished to the Irriga- 
tion Commission by the Baroda unthoritiesond have adhered 
to the list and numbers as there given. 1 Have shown the 
locality of each project on the atlas sheets of the topogra- 
phical TOrvey. 1 will now proceed to desetibe each project, 
taking them in the order of the list in as mnch detail as- 
. will, I think, be of service to the Commission touching 
where neces^ry on the salient particnlar of each project, 
with my. opinion as to their financial prospects and the likely 
demand for the water, and also bring to the notice.of the 
Commission any, diffionlties we may have to contend -with or - 
are likely to eiperieuoe on tenitoriul grounds in' carrying 


il7. Q*‘ WJicn do yqn repent it again ?~We om the toi 
dition of tho soil and'rcpsat it again) wvett or^Uti dai 
after. ' ' • 

^'118. Qi {Sir Thomas Iligham.)—Xi , acctni . to roe yii 
give na tnticli water in this way as in the oilier way P-^N 
I won't, . . ‘ 

• no. <2. Kvory waloringyou cive, if spread over the sot 
would ho three inches on tbesbil P— It jnight be.. 

220. Q. If you give it & watering every four days; 'ibi 
would mean ii good deal ; would not it P— •Watering is giro 
only whon it is Wanted, nnd nut otherwise. ' 

121. Q. Y'on find iri practice it requires it in foar days i 
— In soiiio cropa which require to he grown vctyrnpidlr 
Nnr iustnneo, does nut require it more than dnct'it 
fifteen' days, and tobacco requires only ono watering. ' 

122. Q, {The President)— ilwve yon any thonglit of 
laying Hiik hoforo Air. Alulllson P— I Imvonot that idca.^ 

123. Q. {21/r. il/iiiV'.VaeX-cnsie.)— ITowaro yon going 
to get your enltirators to adopt it ?— Tliat will Lon mutter 
of paternal nutoorncy, 

12-1, Q. {Mr. ' Jtajaralna Mudaliar. )~-^Yoar lystem 
won't do for lico cultivation ?— No, it is not meant for rifo 
ouUivotiim. 'ihis is mrnutto prevent water-logging; for 
rioe cultivation you rcqiitro a largo quantity of water. 

125. Q. Don't you waste olorge area under your system? 
— ^Not at all. ^ Inyiold I iiavonot sDtIcred at all. I want 
to ensure Giijorat ng.'iinsl famine. Every third year is « 
bad year, but still Government has been collecting revenue ; 
if the min in September fails, the crops fall also. I want 
to iiHlizu tho Snharmati ; liicro is a fine site available, bnt 
it belongs to a Thnkur ; tho catchment area is 1,000 square^ 
miles, and the rainfall is 40 inches ; I want io c.'.tc]i the 
flood waters only, and so wo shall iii no way deprive! 
Ahmndabad. If we can eonstinot a tank (site iiidfcatra on 
map), wo shall benefit not only Kadi, but certain districts 
of Ahmadnhad ; thus, if the cultivator is ensured his 
kharff, ho will not bn so badly off. . Even if- we don't - got 
min in September, them will ho ample water in the tank 
for ono watering, wliicli is cnongh for mpo and bajri} mpe 
is very valuable, and Govemiuont eolleots its revenne oii it. 
Then, again, 1 have an _ experimental measure . for ' 
tt submerged dam (site indicated}. The Samswaii sbifb 
its course every now ond again, to this course would .he 
utoftti. Wherever there are such '. rivers there should 'be 
submerged dams. ~ The Ivadi district is well watered, ond ' 
oven if they got one or two' waterings, that - would answer ’ 
all purposes. Tlicro are very favourable sites for tank work. .. 
We have constructed ns an experimental measure ono tank ‘■ 
nt Kadnrpur costing four lakhs. In giving water to tins 
region wo want to do something that will suit our require- 
ments and those of the cultivator. Near this • tank there 
arc wells with water nt 20 feet depth, but 9 to 10. miles ' 
away water is tiot cosily to bo bad ; there you go to 70 and' 
80 feet, nnd then there is not sufficient water ; wo don't '- 
want to givo water wbero - there are .wells, -bnt only to 
thueo places which arc iii great need. Wo want always . 
'to kcop much more land at our command . than the 'tank 
water can irrigate, so that we can go on with side irriga- < 
tion (furrow). IVo want the co-operation of ' the British , 
Government in tiic matters of mnkiug irrigatiun ^jaroiks. 
outside onr tomtury aud that especially for - the Sabamati .. 
scheme.' 


Engineer, . Bnroda ’ State; 

out such schemes owing to tho intorfercnco of riparian rights 
or tho intermingling ot various jurisdictions. ■ T'' r 

1 shall also giro n brief description of suoh of His. High:, 
ness’ railways ns havo been or nve.proposod to ho constructed . 
to amcliorato tho 'condition of tho country, in times of - scar- 
city nnd scanty rainfall, nnd 1 will refer ond show these on 
tho same set of maps witli distinotirc. marks for sneb' refer- . 
encc. ■ ' , • . . , 

- .Baboda Ditisiok. . ■ , ,, . 

Saripura Tank JYo, i.— This is a smnll'irri^tionvtinlc 
formed by hmiding a ravine in the '-.Voghodia talnka with 
an embankment 6,550 -feet long to retain the water &om'a 
cetebmont. iif 5§ square miles. , About 36 millions onhic feet' 
are impounded when the tank fills 'and ah-nrea of 1,400 acres is 
commanded aU for rice cnltivationT ' - ' The tank was constroot- „ ■ 
od during lilid ki8t "Eamine "at a oi>st of "Bs. 32,9.40, The ' 
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water from litis tnnk will only be required if the rainfall is 
insnfficicnl or nntimely ; it is, tlierefore, only n protective 
work. 

KctrcMa Tani iVo. 5.— This is a similar tank to ilio 
above made for tbo protection of the rice cnltivation, 
embankment S,500 feet lonsr, catobment area 45 square niiles, 
irriiptble area 1,000 to 1,400 acres. 

JOtthlit Tank Project iVb. 3.— This was a proposal to 
construct a tank by imponnding water in a ravine with a 
small catchment area to be augmented by a feeder to 1 1 
sonaro miles, and to ntilire the water for onllivating the 
low alluvial lands at the month of the hlnhi. The project 
was estimated to cost Es. 1,26,000 and could probably 
irrigate 1,500 to 1 ,S00 acres, ns this quantity of land was not 
immrflatclv available and could only bo after a period of 
some vears and only if the tidal water could be complolclv 
kept from the lands which was uncertain owing to the flood- 
ing of the river the scheme was shelved, as it would not bo 
Teprodnelivo nor protective. 

Ortonq Irrigation TTorl-s Jt'o. 4.— This w.as a project 
to dam the water of the Orsang river and use the perennial 
flow fer irrigating lands in the Pankheda ialnka. A 
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ed and the canal and subsidiary works are well in hand. 
The completed works are rstimatod to cost 10 lakhs. The 
dam which is 2,700 feel long Is on a rock foundation and 6 
fi-et abave the bed level of the river. The t.ake-off for the 
canal is in a rocky nullah on the right bank which is being 
converted into the head-works of the canal which reaches 
tiic surface between the 4lh and 5th mile whence snfiicient 
•wound will be at command for all the water available. The 
c itcWcnl area of the Oreang is between 700 and 600 square 
mile.s ; by the end of February the flow in the river in 
averaco years is only a few feet ; but up to tl-.e end of Jann- 
arv it ^ estimated 1 -to feet avonld, in avemge years, be 
arailablc,and this ilr. Whiting considered would justify the 
he.avv expenditure proposed on the scheme. Ihiring the 
scantv rain of the p.ast two years, the measured rc.sults‘ have 
not borne out tlie estimate; and if there is deficiency, there is 
nothing but to augment the flow by additional works by 
bringing water to the Orsang catchment from the ITeran 
river. It is possible to do this, but whether it will prove 
financi,ally successful is a question that can only he st.atcd 
after the project is gone into and esdiinatcs prepared. 

ITeran Firer Seltcme iVo. I-J . — This is a propo'.al to 
utilir.c Uie flow in the Hcran river and from an impound- 
ing reservoir by bunding the river nc.ar the Pheni ATaUa 
Hill. 

Originally the proposal was to bund the river in Baroda 
territory, but this was found impractic.able, ns the area com- 
manded and the discharge .available would not suffice to 
make it a financial Euccess without levying excessive charges 
for water. 

The larger scheme, therefore, of fanning an impounding 
reservoir in Chhotn Udeypur territory was proposed and le.ave 
was obtained to commence the owrations for a survey ; this, 
however, was soon withdrawn when it was ns:cri.aincd that 
Chhota Udeypur would derive very little benefit and tliat 
much ground, would have to be given up. On representa- 
tions, however, from the Political per.artmcnt Chhota 
Udeypur again (early in 1901) ctvc their consent to continue 
operations, but no definite results arc at present known, as 
the Burvev has only just been commenced. It would be 
quite possible from such a scheme ns this to augment the 
Orsang flow, and the works executed for it would form part 
of this larger proposal, 

"With regard to the evidence given before the Commission 
as to feemng the Heron river from the Kcrbndda by 
tunnelling and duct, 1 have ascertained . that this is not 
feasible, as the bed of the Eerhudda at thejocality pointed 
out is lower than that of the Hcran by over 100 feet. 

Nerludda S/eer.— The flow in this river is very con- 
siderable, and at present the water runs to waste ; it is not 
used, as I am aware, anywhere even for irrigation or 
power purposes ; I think its_ capabilities for tbe former at 
any rote should be ascertained and any possible schemes 
prosperted that might alike benefit Britisb or Eative 
' territory. In this connection 1 think that His Highness 
wotdd be willing in the event of any large projected irriga- 
tion scheme being formulated in connection with this or ' 
other of the large rivers in the Bombay Presidency and 
located either in British Baroda or otlier Native territon-, 
to participate, as far ns the resources of the 6tate ^rmit, 
in the -cost of any joint scheme that might be located either 
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in British or Baroda territory or other Native Slates that 
would benefit Baroda. and he would be prepared to enter into 
any equitable arrangement ns to the disposal of the water 
nvailablo. 

Phol'hra Tank No. S . — This is a small impounding tnnk 
fed by a perennial stream known ns Ihe Vnchkadi river 
constructed during the late famine ; it has a catchment area 
of 4i miles and an embankment 7,400 feet in length with 
an availahlc quantity of 47 million cubic feet capable of 
irrigating 633 acres ; its cost was Be, 26,947. This is a 
protective work and only useful in years of scarcity. 

Sarsi Tank A’b.ff.— This is an existing impounding tank 
at Desar in the Savli lalukn which has been improvra and 
enlarged during the last famine ; it has a catchment area of 
31- square miles and nn nvailablo quantity of 39 million 
cubic feet for iirigation with a cultivable area under com- 
mand of 4,061 highas ; tliis is a protective and reproductive 
work. 

Mitteal Tank No,7 . — This is another old tank in the 
Savli Ialnka with a ca'chir.cnt area of 8 square miles and 
hand 6,500 feet long with nn available quantity of 160 
million cubic feet It was mado spme years ago for the 
protection and late irrigation of the rice crop, some 1,600 
acres of which it serves ; it is protective and partially 
reproductive. 

The Zarhraf Tank No. 8 . — This is another of the small 
tanks conslnicted during the late famine for the protection 
of the rice crops ; it was formed by bnndincr a natmul 
deprcjision with nn embankment 8f'0 feet long and impound- 
ing an available quantity of lOJ million cubic feet from a 
catchment area 2^ square miles. Its cost was Bs. 26,664, 

It will be seen from the foregoing that out of the 8 works 
already constructed in the Baroda Division, there is only 
one, viz., ihe Ors.ang scheme, th.at can be considered an 
irrigation work of any importance ; the others are simply 
sm-ril im}»nnding tanks made for tbo protection of the rice 
crops in times of insnlficicnt and nntimely rainfrU and 
which are only protective and non-productive. The Orsang 
scheme with a plentiful supply of water can be developed 
into a laying concern ; but it is more than probable that 
this supply will have to be augmented. 

NavsABt Dxvisioir. 

I now come to the Navsari Division. Of tbe seven works 
given in the list, four are only in their initial stage and in 
course of invi’stig.ation. Hitherto this district has not 
snirercd from any serious famine ; the last scarcity affected 
the Vajpnr, Song.id, and part of Vyaro Hahals. The pro- 
jects already under investigation will not do anything to 
alleviate anf future distress in two of these districts, viz., 
Vnjpur and Songad. Something might, however, bo done 
with the Tapti for these ; but in any case it would have to be 
with the a-ssistance and support of the British Government, 
as any interference with the perennial flow would affect 
British interests in several places. As I have, however, said 
before. His Highness is quite willing and ready to co-operate 
if .anything can bo done. ^ 

Jankri Fiver Project No. 9.— This is a proposal to 
constiuct a large impounding reservoir by bunding the water 
of the Jankri river. A site has been selected for a bund 
which will be npw.ards of 13,000 feet long and 68 feet h'gh, 
and collect the water -fiom an area of 25 square miles. 
The approximate available quantity of water would be 2 600 
million cubic feet. The cost of the scheme has been roughly 
estimated at 16 lakhs. The lake would be a wide but short 
one of about 6 squ.are miles area and cap.able of ini<roting 
30,000 acres. The return on this, after aUowing for main- 
tenance, would probably not yield more than 3 p. c., and it 
might be less, as the demand for water, when the rainfiill is 
on an average and excessive, is not so great as in other 
distnets. 

Umrat Irrigation Tank No. iO.y-This is another of 
the ordinary irrigation tanks for the protective watering of 
the nee crops. It is situated in the Navsari laluka and 
has a capacity, when full, of 69 miliion cubic feet and is cap- 
able of irrigating 800 acres. It cost Es, 60,000. This 
with all tanks of similar construction are in ye.irs of abnor- 
mally deficient rainfjl of no use as protective tanks for 
cultivation, as they fail in their object through not filling. 

The Posicada Prgjea No. 17 -This is a scheme&r 
hiding the Mmdhola nver near the village of Doswada in 
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square iniles and with a capacity of 728 million cubic feet 
cabbie of irrigating 11,000 highas. The rough estimate 
<£ the scheme comes to 7 lakhs. This might prove prodne- 
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The Valmi Project No. 12. — TIiih ih n jiropofiiil lo 
bund tlie Mndan river in Uio Ynlml tnlul.'A nnd form <v 
Msorvoir to llio cost of Vnlsnl ; the hund would be np^vnnl# 
of II >000 feet long nnd from n cntolnncnl nren of 12 Rqnnre 
miles would impound nbont 650 million cubic feet. The 
Bclicme bns 6o for been gorio into only in n ver}' cursory wny ; 
nnd from tlio dntn nvnilnblo Hfr. . Wbiting expressed it ns 
his opinion Hint ibo scliomo n ould only pny 2%, nnd wns of 
opinion tliot tbo resemir would not fill except in yenrs of 
Inrfic rntnfnll. 

The Puma Piver Project No. 13.— Tliis is n proposal 
to oonstruCt n reservoir on tlio Piinin river near Antnpnr 
in tlio Vynrn tnluiin by bunding llio river. The rosen'oir 
wbicb would contain about' S.nOO million cubic feel would 
probnbly cost from 20 to 25 Inkbs nnd would irrignlo 40,000 
norcs. There is ample land under command, but tlio project 
' lins yet to bo tliorouglily examined, nnd it depends on the 
iinttu'o nnd extent of the dnm foundations wlictlicr it could 
be c\'or carried out with the remotest olinneo of linnneial 
success. 

The Bandarpetda Project No, 14.— The Bnndnrpnda 
w’cir nnd canal is an old work and is situated in the Songnd 
talnlm. It is fed by n small stream and irrigates about 200 
liglias. 

Chikhli Weir No. Id- A , — Tliis weir isconstructod in the 
yyaro taluka across the Miiidhola river and irrigntes COO 
highas. It is an old revenue work nnd no dcinils are to 
linnd ns to its cost. 

Kadi Ditisioh. 

The JTadarpur^ Project No, IS. — This is n reservoir 
formed by bunding the Rupen river. The onrtli*work wns 
carried out during the Into famine, nnd consists of an 
earthen htmd 12,000 feet long nnd 27 foot high. It wilt 
impound 707 million enbic feet from n catchment area of 30 
square miles. It will irrigate lands in the Khcrnlu taluka 
between the Rnpon and Pnshmnwati rivers where the sub* 
soil water is deep and well irrigation costly ; 8,700 acres are 
under command. The bund and works arc nearly completed 
and the reservoir is expected to fill in the next mins. The 
total cost will ho Rs. 4,35,000.^ It is nrohnblo that ns well 
irrigation is so costly, the project will prove u tinnncial 
Bucoess. 

The Anawada Bam No. IS. — ^This is a submerged weir 
that has been built across the Saras wnti river below Patau 
with the object of nrrosting the nndor-ilow in the sand nnd 
raising the water after the monscoii by rcniovcablo weir 
shutters and p.is8ing the water thus arrested through n canal 
to irrigate a portion of the Hnrij hlnhal. At present only 
the masonry qam and 3 miles of the oaiiol have boon exeent* 
cd. The total estimate of nil tho works is Rs. 2,C0,000. 
Tlie area to' be irrigated is 7,500 acres. The quantity of 
water available depends on tho lluw in November after tho 
rains ; it is expected 100 million cubic feet will bo available 
early in the year ; the river is, in ordinary years, quite dry 
'and no flow takes place after Jannniy. 

The Bharusan JReservoir No, 17. — Tliis is n small 
' impounding reservoir that has been conslrnctcd to niilizo 
the flow in tbo Northern Drainage Channel from Gotwar in 
the cold season. It will irrigate from 1,000 to 2,000 acres in 
the north of the Kudi taluka. Tho head-works nro 
finished and the canal remains to bo done. Tho peronuial , 
flow on an average 12 feet per second is tho chief Aourco of 
supnly. The estimated cost of the whnlo is Its. 61,0C0. 

Vadnagar Tank Feeder No- 18 . — This is a project for 
tho improvement of an old canal and bund nnd to utilize 
them for the diversion of a perennial stream from Iho hill 
to feed the Tadnagar ond Yisnagor tanks and utilize tho 
surplus water for irrigation by supplementing the wnlor in 
the Dharusan project. The reseivoir will impound n supply 
nf 36 million cubic feet, and the project will irrigate about 
. 2,600 acres, the estimated cost being Rs. 67,0>}0. 

TAe Chhatral Beservoir Project No. i3.— This is a 
ssheme for utilizing the waters 'of the Kadi Northcni and 
Western Drainage and storing it in an impounding reservoir 
at Chhatral for irrigating land in the Kndi and Kulol 
talnkas. Plans and estimates have been prepared and hold 
in readiness to carry out this work for relief purposes. If 
jras not considered it would prove a flnaiicial success or prove 
a productive work, and it has so far remained in abeyance. • 

■ The Saharmati or Hadol Scheme No. 30.— This is a 
project for .bunding the river Saharmati near Hadol by a 
o'omposito dam nearly 4 miles long and 60 feet in height 
forining nlargo reseivoir. The water, if it can be impound- 
ed, would irrigate land in the southern .portion of the Kadi 
Paraiit of Ba'roda territory as.nell as in the Sanaiid toluka 
of British territory. The site of the dam is in the Jlahi 
Knnlha Agency and helon^'tp two Thnknrs. “Por half the 
^■width of. the river, rook is visible and permission has been 
obtained to ascertain the nature of the piobahle foundations 
of Ihe-other-poxtion by sinking trial'pitsrand these are . gust 


eoinuicncid. It will depend on the faronrabln nature or 
oHicrivise of those trial pits whether the setioroo will prove ‘ 
inoltoublo ; at this t^ini the river h,is not n perennial flpw, 

I is linpssiihlo nl .lliw singe to make any ’forecast lui lo Hie 
finnnciaf resiiUs of anch n piojert which may co<t anvthing. 
lip to (wo crores of inpcc*. It veins rertninly to justify the 
cxperimenls ivenro ojrrying nnl being jiroceedcd willi;. ' 

The Jilatam Project No. 20-A. — Thi.i jiroject is to . 
divert tho flow of tlie Urtizam river, a tribntaiy' of the 
Vnlrnk, by n weir near Snitnnpiir near ibc junction' with 
the Viitrak, and nliliring the flow, wiiieh may van* from 
m to 40 cubic feet per second; it would irrixnio land in 
Barodn territory in Dchgam fninkn. Tiicrc wiiuld n'ot he 
]ikcl 3 ‘ to be moio water than could Iw used on the rmall strip 
of Rnroda (ctrifory eontignoni to it. It is a question ns to 
how the British Govrnimciit will view’ this scheme inlorfcr- 
ing ns it would wltli the flow in tho Vntrnk river. I am 
not aware that tliis wntor is used, or ttiiit tiic'rc are any works 
conslrnclcd on this river. The project is under develop* ' 
incnt. 

A«ilEMj)lVI8IO.S'. 

The Bhamcl Project No. 21, — Tliis is a project for 
hniicling the river Rnhgoli in the Damnngnr tnliikn nnd 
forming n large reservoir imi>ounding 23G million cubic 
foi-t. Tlie catchment area above tlie propo.ied bund is 36 
square miles and is prineipnlly in Bbavnng.ir tcrritor.y'. A 
rough estimate has licen made for this work nincunling to 
Rs. 6,00,000, and n tri.il treneb wns made, but nothing fur- 
ther bos been done in tlic matter, ns the Bliavn.ignr rtatc 
cxprcs.sed their intention of objecting to onr proceeding with 
ibc sclionic, interfering as tlicv said it did with tlic perennial 
flow nnd afTerting ns it wonicf their lands lower down. 

The Thebi hirer Project No. 23 . — This prqcct, ndiich 
cost Rs. 33,000, wn.s for n system of channels nnd works and 
rcpiatrs to an old ni.isonry bund ncross the Tliohi nver nt ' 
Auu'cli to utilize the flow for irrigationat piirpo.scs. 

The Shhtgoda liiver Project No. 33 . — ^Tliis is a 
S'diemo for damming the Sliingoda river near Dlialwar by o 
masonry bund nnd utilizing the flow for irrigating land on 
the loft hank of the river. Tho project has Iweh sanc*- 
tioned at a cost of Rs. 1,11,783 and commenced during the 
late famine nnd the foundations of the dam p.irtially laid.- 
Tho e.itclinicnl area is about 160 square miles nnd the flood 
discharge of tlio river is approximately 103,000 cubic feet 
pjr second, and in the cold weather from 60 to 100 cubic feet 
per second according to tho rainfall. It is anticipated on hn 
nvorogc snflicient water will bo available to irrigate 3,000 
acres nnd that this work will bo n prodnetivo one. 

The Piehvi Project No. 24. — This is a project for form- 
ing n large imjiounding reservoir nnd constructing n feeder 
to it to ensure its filling in the mins from tho Sangavadi - 
river. Tho bund is being conslrnctcd. near therillngcof 
Picbvi in the Kodinnr tainka and will impound an available 
supply of 2 do million cubic feet nnd irrigate 5,603 acres. 
Tlio estimated cast of the selicme is Rs. 3,72,432. 
The cniib-work ivns commenced during the last famine. 
There will bo no doubt of this reservoir filling even "in ordi- 
nary b.id years ns the Sangavadi has a catchment of 20 
square milcj nnd a K* rnn-oR will be snflicient to replenish it. 
This work can only be looked upon ns protective, ns Re. 1 per 
bigha is ns much ns wo can expect to derive amt the, annual - 
rovenue will about balance the maintenance. I'hc Revenue, 
authorities are. in favour of it, n.<; it will scenre the raj’uts in 
j'cars of drought against total failnre of their crops. 

The Selrinji Piver Project No. 25. — It was proposed' 
to build a low maso.ii'y dnm across tlic Setrunji river nbovo 
Sarnmda nnd utilize the cold-wcnther flow by turning it 
into tho hlnhdn tank and thence in’ig.iting tho lands of tho ' 
Khorapat villages, ns no icliablo data of flic discharge of 
this" river had been obtained ; nnd ns the question of inter-;, 
fercnco of riparian rights in tlie Bhnvnamr tcriritory through 
which tho rivor p.issc8 to its ontlct were brought up, nothing .' 
further has been done in the matter. The s^'emo, however, 
seems feasible and- capable of iirignting some 3, COO to.4,000 
acres and might probably ho produotivc. 

It will bo seen from the foregoing resumi that the 
majority oE the larger propos.cd works are for impounding .' 
reservoirs in tho Navsari Divirion, a part of Horoda torrIt6ry - . 
where there is'gencrally an' ample fall -of rain and con- 
sequently 'less need of protective .works ; and unless such of' • 
these proposals had a reasonable prospect of' giving a g^. . 
return on the money invested, it wonld he a doubtful policy ^ 
carrying them out, as they might saddle the State with a 
financial burden it could not bear. - • 

The Saharmati scheme deserves thorongh examination, but . . 
it is one that would have to be c.irricd out ns a joint work. . 
For the Baroda Division and for lands in tho.Panoh'Mah'als;, 
-the Hahi, Nerbndda and Heron rivers should embrace.’ some ' 
potentialities, and -these rivers with'the '.Tapla'are, I tbiiik,' 
•worthy -of some special investigation.'" .. / ' 
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Menn.of fntiits to hr c.onsufcreil hy i/ir Irrigation C’ommittion in tic Punjab, 


1. For n'.l iliftrie'.s lo ilicwslil Uie innimrlioa nf 

tho rallivftMe nvc.\ irrijTrttfil by 
Govrrmnrnt ilisttirt c.uwK, 
privala MJials. oclN nml oilier 
?onrfc», rrepfctively, with rcfrreneo to Ibe |>oj>nlnlton, 
Kiputr* hove bei n pvcn by Chief Kn^iieer, IrriKolictii tahen 
froia tlic Loud Ih'ver.no Adminittmlion Kejiotls, hat 
jomo roplaimtioas will probably be leqaired fiom liotcnae 
Ofifivr#. 

2. Arms at prc'cnl irrigotrd in onliraiyoad fniaiae ycorj 

\>y rtiftif.y ranajt. Dtvrlopiaenl 
"* * ■ nf irripalion mi Ihrm ilarin}: h^l 

Ln ywreoad fiulhrr dmlopnitTit'i niiticipsU'd. l.’atynad 
improTiwent of duty. 

2\e«" proierlo in conltmplolifin. Tiirir jo'ilion, scope, 
find probable irriRnlinp ropoeily. 

Avimpe cspilol rc«t of r.inola Mr ca^ce of mnsimatn 
japply or per arre nni.aolly irripahli". Al'o nrerope KfOsi 
icvcaap and wothiiip eoi'enr.'j j'fr n-re inipalt^l. 

Arf'ts:attyctUts‘irt« cr r! miarr m?rA'< 

ohieh Mould be cctlain to j'r« ve TrioniifrAtive or to inerfn*^! 
the efijfitncy of thc'O wort* litld in nbeynriee owinp to 
rv'tiiftion of faadf awl.ibh* Irrm the ctdiniry praiit J 

llatioof aVerope m?.f tapply to ti.oriiiiiim di'-harpitip 
eapaeily <.f rAfal-. IV feihillty and eiiri«('<jn<'nrt* nf prnvitU 
inp a Mi] phmeatary rahi ‘apply on rertain pitin!*. 

Frainape of iriicatel tree!*. K.vjefor dtainnpe wottn 
ana oil cr canal iiiiprovtnieate, nich ai divcr'ica- or cnl«*ofT, 
which n ay I.* rircrrc-l for relief lahunr in fNaomu of 
faininr. 

Kotes rn mO‘f of the»e j-einl* bare hren prepared by tl.c 
Chief Knpi'fcr xijea whi'h he and It's ofil'cm will be orally 
ciamirifd. Civil ffhe-r* will ptobahlv al-o lave c.pinh ns to 
ofTer Ml »e:i:e of lhf»e point*. 

. Jfi.'!nler nr.d «{. ♦.cities of Il:f IVoiii rial c.Mial«. Kx. 
,, , , , . prft'iiitsre c.n nerr work* and o« 

1 r'l.ts'.al ji aintcn.stice dnrinp last t'li yr.vtii. 

JiVre rrovii'fial voiu*. if any, j.ntfthriM or jroj’creil. 

Kslont to which riovineialrerci.sif. have lieen rpplieil It 

the eotirirretioii of new iniKaiim norh* and ti.e lirnitetionv 
to mch applinatioa. tK-e< the IVoiiiiei' pel tlic whole of 
the irieic.swi of revenne doe to the coiiflruclimi cf meh 
wotl>J Have preMiil arraiipen.rril* ittiJrr the l*r<.viii«i-vi 
f5lti*«(nt the effeet of rne'nracinp or U'^-snracitir: rh» 
application of 1‘rorinei.al revenue* to worl;« of ittiyatinn* 
I* itd<*iralde. that rrovinri.M tcvrnn** eliMihl in ftiltirc ha 
utT.'tnJ to the conitmetiori of *iirh worl;«, or •‘lould all 
new worts he eon‘tiiicted fiom ItnpCiial Fonder In what 
ca«.s *heti1d new irriratitn wart* l>c ondcrtatrii as a riiatge 
apainfl Pmvinrini FnnJr. 

•1. Districts in which irirK-ation wort* havo hven con- 
, etroelcl or ate. eontioUed hr the 

!ii..rirt liT-ra-^w w t.*. Div.rict IV.arde, Or in which ’there 

is still a fitld for rnch wort*. N.arnis of cxi-tin'; veorts, 
their rrrixatiny c.ipacitr, capil.al cos* and yross nrid rici 
revenue. Should District Hc-ards lie enoourapej lo under- 
t-ahe each wort, or way District Funds hs rc-ifonnbly 
appropiiatcd to such purjieses fer the bi-m fit of a few land- 
owners ? In districts in which new worts of this cl.a.«a cati 
he proposed, is it desirable that they should he rindcrlateii 
hv the District Hoards, and if not, hy^ what apcncy ahoiihl 
thev be coristineted or controlled? 'NVhat credits aro made 


tolhelloanl* on nceonntof lhc.sa works? Aro they em- 
pnwered by law lo lory water rates, or aro sticli rates levied 
by nyroernent F An' tiicy entitled lo any contrilirition from 
Ciovertimeiil, in eonsidcr.atioii of tho inciv.aro of land reve- 
nue that may ho due lo the worlrs ? 

6. Districts in which private canals of any importance 

c.vist. Do tho numbers of these 

t*»Ira!e Irrlrail'iii wnrl« ranals show n tendency to increase 
otter than wells. 

any new private c.innl* been ennstrncted rvithin last .ten 
years ? Are sneb canals constructed by individual landlords 
for the benefit of their tenants, or by arsociations of landlords 
' or rnltivators, and i.s water supplied to outsiders, and if so, 
on wlini terms P Is it desirable or po.-siWe to encourage the 
imiltiplie.ation of llir.-e works in particular district*, and if 
so, in what way could encouragernent bo most cflcctually 
given ? 

- C. Distiic'.s in which the extension or security of culti- 
y. .. valion must depend mainly on 

* ’■ construction of new wclls.^ Irnin- 

t'cr of now woffe consCrncted in such dtsfrr'cls (fnrfng fast 
ten year*. Indiicemcnls and assistance olTcrcd lo landlords 
or cultivating tenants who propore to sink well.*. Arc these 
eullirient and is it likely that tho constrtiction of wells 
woahl he gre.vtly etirnidatcd by llio offer of more lifatr.vl 
icditcenient.* or a-'istanee on ritiiplcr or easier terms? 
Average di pill i f w.iter I'clow surface. Have wells been 
ab.andoticd orring to failure of the watcr-.snpply or from 
other rr.n-e.s? Av.-ra'ge c<,»l of wells and average area 
irrigated hy a well (1) in an ordinary year and l2) in a 
fattiine year. 

7. Diitricl* in rehirh flood protertion or dtaicago works 

. ... . are reonired. Are these of snfli- 

enl;7X virir/ ^ clenl nrgciicy to lo carried out 

wlicniver fends may be available, 
or may they be tfsirved for the employment of relief 
l.vboat f \Vi tild meb works Ic.ad to any increase or prevent 
.any lo»s of land rtvfnce, or are tliey iceomnicnded only on 
sanitary grounds, cr a* a moans of employment for relief 
habnnr? 

f$. Cla'sificalion of the works on wbfcli relief labour was 
W..IV. Msrei-i \7 mist employed in the districts nffected, 
lit. ••r.Kttsnee ri.s f.va>inf» cf aiul niitonnt expended on caeh clnss, 
soO jo»'. Ke.ads and Hoad-melalling— 

Itailway work, incitiding eollection of b.alLa.«l — Irrigation 
work s-^Vr ill ge tank* and other water storage works— 
Mis'cllancaus — , 

Werk* unromplrlcd attend of famine wbieli it is considered 
de-irabl* to eompicto a* n rharge against Provineiol on 
Imp-Twl leverinr.s. Iteasons for proposing llieir early com- 
plitinn and resnlts anticipated, llesnlts nltaincd on c.im- 
pleteil irrigation or storage work*, especially village tanks, 
ilarc tbey hern fuiind to lioU water and to improve or 
conserve the icjonrers of tlic village for watering cattle, 
rte.r 

9. Districts for whicli prograiiimcB havo and have not 
„ .... been prepared. Examination of 

prcgrninmes, ■especially for dis- 
tricts most liable to raininc, with 
reference to the number of units provided for, the distribu- 
tion of the works over tho district, and their utility. 
Amiigemont* for maiutainiiig, extending or curapictiiig 
the programmes. 


Memorandum of points to hr considcretl by the Irrigation Comnhsion in Sind. 


1. Avirago area irrigated by each group or system of 
canals as compared with the cultivahlo area commanded. 

2. rrojiorlion of flow to lift iriigation. 

3. Prowlb of irrigated area during lost 20 years, sop.a- 
r.alely for each year for Eight and Left llaiik Canals but 
not for each system. 

•i. Farmfrorts nr total atva^ as eatapaKd tiith • nvrmffims 
in IJiikkar gauge, or fluctuations in river supply. 

0, Arens that might ho brought under irrigation by pro- 
po*ed extensions of existing canals or constriiotioii of rioiv- 
nnes, 

0. lltlation of llio total irrigated area to total oulHvnblo 
.area in Province. 

7. Area dupending on well oiiltiralion uiin.-.sisled by 
c inals. 

8. Canals which aro ordinarily able !•) obtain a peteiiniii] 

.or cold wcaUier supply. ... 


9. Extent lo which tiio supplies to the c.annis have becil 
afTceted if at all by the withdrawals for now canals in the 
Punjab. 

10. Has the ncccs.slty for a weir nl Bbakbar, ns proposed 
by Sir .G. Janie.*, been foil P 

11. Whnt c.annis would bo benefited by tlio constTUclion ♦ 
oS f^aph a rreiraad to vhat psimt? 

12. ‘Hnro any investigations been made lo show the 
practicability of such a weir ? 

13. Do tlic results lo far attained on Jnmrno C.annl indi- 
rate that it willbo ns successful and that it will irrigate ns 

• largo an area ns nuticipnted in. thc.rcviscd estimate ? 

Id. Arens, if any, irrig.rted from private c.annis, whioli 
are not under eoiiliol of Irrigation Department or ’ referred 
to in the Adiiiinistrnliou Itopdrt. T 

IS, Geiioiajly, what scope is Ihciv for e.vteiisions of ’irii. 
gallon in Sind ineluding Ivelut or other foreign territory 
and ill what order should they bo cunsidcivd P . 
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Mbinorandum of 'poinis to ho eontidartd Ij/ the Trrtffalton Commiaion in the Jfomhay J*mitlene^, 


Sind. 


' I. A taotnoramliim of tlio pnint«i ou wlitnii tlic Sind 
olficoi'B win iie nskcd to givo inforinnlion, iins nirontiy been 
forirardod (lomi'onioinily to tlio Sccrolnry in tlic Govern* 
mont of Bombay, Public Works Depnrlmout. 

Gdjbiiat. 

2. The gross ond ouUivnblo nrens in each districl and the 
^ . . , . , , , proportions of tbo Inllor wblcli oro 

MMs'Scl’ * firotcoloil by Oovornniont irrlgn- 

’ ‘ tion works, by private or x'illfl^e 

works and by wells respcolively. Glinrneler of ilio roil. 
Extent to woioli onUivntion is dependent on nrlilieinl irri* 
gstion, Batnfnil. • Is ttiero ordinarily n demand for wotcr 
in Gujarat during 8ontli*wost monsoon P AVlint nio tbo 
props wbioli require irrig.iHnn and bow innny wntcrinjjs do 
tkoy reqniro, and nt wlmt times of tbo jvarP ^lIo.v is tbo 
distribution controlled, and in wbnt form is irrigation 
revenue rcnlisod P 

8. SxporfiJiioj nff fegunJs bh^ stna]} ttttikacm’ 

, ,, ,, strnoted in auoli soil hold water. 

Mack cotton soli. 

made of it without masonry roro walls P When tbo lend 
irrigated is a black soil, is tliero any demand for water 
during seasons of nvorogo rainfall or only in esse of pro* 
longed drought? In suob soils docs tbo irrigntrd area snow 

■ n'falling off in years of fair Or good rainfall owin(! to slack 
demand and is tbo revenue more precarious on this account 
than on tanks commanding other olasscs of soilP Iins 
there been a desire for indgatinn works on tbo part of 
owners of black soil, and is tlio construction of tanks for 
8 job soil considered as roiuuncrativo or as important os for 
other classes of soil P 

4. Desoription of existing Government iirigation works. 

Total annual irrigating cnpasily, 
^OovenuacDt irrlsatlon Tarintiou. Are these 

works to be depended on, in n 
seasotl of drought P Farticulsrs regarding completed and 
proposed works as in tbo memorandum by Inspector Geiioral 
of Irrigation, dated ?tb May. Question of utilising the 
woters of the Narbada, Tapti and tinhramati for irrip;ation 
(if Gujerdt districts. , Any other possible sources of irrign* 
tion. 

5. Number and capacities of tbo Provineial irrigation 

_ . . , , . „ works. Expenditure on now 

works.”” ■ *"*5®*™“ works and ou maintenanco during 

last ten years. New Provincial 
works, if any, sanotioned or proposed. Extent to which 
. provineial revenues bare been applied to tbo construcliun of 
new inigatiou works and the limitations to snob application. 
Does the Pi;uviiicc get the wliole of tiio inorcase of rovoimo 
due to the construction of snob works P Have present 
' arrangements under the Provincial settlement the effect of 
encouraging or discouraging the application of Provinoiol 
revenues to works of irrigation P Is it desirable that Pro* 
viiicial revennet sbpuid in future bo devoted to the con* 

' slfnctiou of sueh works, or should all new works be con* 
stiuoted from Imperial Funds P In what oases should now 
' irrigation works be undertaken os a charge against Fro- 
viuoial Funds P 

6. By whom constructed and ooiitrolled. Number of 
Matrict or village works, such Works and aggregate extent 

of cnlcivution dependent on them. 
Be^onsibilitics of 'Government in conneciiun with their 
luaintenaace as fixed at former settlements. Average 
'annual 'expenditure, if any, incurred by Government ou 
these works excluding expenditure on relief works during 
late famines.- Is any irrigation ' realized or are remissions 
of land revenue given when the works fail P Have new 
works of this ola*s been oonstruoted of late yoars otherwise 
than as famine relief works P Are such works undertakou 
by DJstriot Boards or by privalo landowners P Is it desir- 
able that District Funds'should bo expended on such worksP 
■ ' Has At bies ike /or Ctareenateat ic tmammga tba 

construction of su^ works by loans to District Boards or to 
land owners? Can fhe protostive value of these works bo 

■ increased by devoting more money and greater attention to 
iheir np-kcep, and by eneoura^ng the construction of new 
works P Bntbroement of local responsibilities in this con-i 
iicotion. Value of snob' works as concerning village -waters 

. snpphes for men'aiid cattle, without reference to irrigation, 
Total area ii-rigated by wells in ordinaiy years and in 
Wolis. ' drought. Number of 

""a I \ r ■ ' constfueted . annually 

. anting last fen yoars. Extent to which coastructiou ban 


heen assisted hy advances from Government, Concessions, 
if nny, givpn to the eonsirnctors of new wells. Is it pmii* 
bio or (1e*irnhlo to stiiniilntc tiie conslrnetion of new welts 
by niDio liberal ndi'nnces or itidiieoiiiniUP Extent to which 
wells have been affeeted by 'the droughts of 18tip*l(K)U - 
Were nny of thoxo wbioh ran dry deepned, nml if so, with 
wbnt rootiUiP Nninber f.'iiicd or abandoned. Average 
depth of water below stitface nnd cost of welU used for 
irrigation, and nrea served by rneh. ItcpsrU b^' Mr, Crimp 
and Geological Officers on possibility of artc.<iion wells in 
Qujerat. 

8. Districts or tracts in which lands or crops arc injnrod 
Wttter-lpgging or oxcc-ns of 
® ‘ water in very wet years. Arc 

additional drainage works required, oithcr on Ninitanr or 
ngrioaUtiral gronmisp Source from which funds wonld be 
provided for snob works, ^You1d t)i>y result in nny increaro 
of revenue, nr in preventing tors of rcvcimo ' now remitted 
after seasons of flood? 

0. Clnisificatien of the Wurks on wbieli relief labour was 

... . , , . ... omidoyed in the districts nffei-lcd, 

tstoorf ” t^nd amount oxpnded on each 

cinsii Niy Hoads and Itc.-id-metal* 
ling — Hnilwny work, including collection of bahort — Iiri- 
gation works— Village tanks and other water storage works 
— Miscclliincons— . 

Works nncompicted at end of famine wbiolt it is consi- 
dered desirable to compicto ns n charge ogainst Provineial or 
Imperial revenues. Keasons for proposing their early com- 
pletion nnd results anticipated. Ecsnils attaipd on com- 
pleted irrigation or atorage works, especially village tanks. 
Ilavo they been found to bold^ water niid to improve or 
conserve tbo resources of tlio villago for watering cattle, 
etc. P 

10. Districts for wbioh programmes bare nnd have not 

.... been prepared. Examination of 
wo^Sr*”””*'' programmes, c.<peciaily for dis- 

tricts most lioble to famine, with 
rofercnco to the number of units provided for, the diriribu- 
tion of tlio works over tlie district, and their utility. 
Arrangoraonls for maintaining, oxtendiug or completing 
the programmes, 

11. General inquiries will bo mode ’in reg.ird to irrigation 
works in Kathiawar, with reference more partieulnrly to’ 
the works ourried out during the late famine as in para- 
graph 0. 

. Dccean. 

12. Inquiries will be made ns in .Gujerat ns in para* 


, . , ... graphs 3 to 0. In addition statis- 

nmk* trpIvM tjenj information will be require! , 

regarding nil the larger or typical 
irrigation works in tbo Dcocan ns below : — 

1. — Initial Blnlistlcs. 

Area and nature of catchment. 

Assumed average annual rainfall. 

Full supply oapaolty of lank in m. c. feet. 
Peroontago of capacity on assumed average rainfall. 
Water spread nt full supply*. 

Maximum height and total length of dam. 

Cost of dam, waste weir, slniocs. ' 

Compensation for land submerged by. tank. - 
Cost of canal and distributing c^nnols. 

Total capital cost. 

- II. — Annual statistics for each year since completion 
Eainfall of the year. . ‘ 

Amount stored during year. 

Amount run over waste weir. 

■ Total run off for tbo year. . 

Percontogo of run oil on rainfall of tboi year. 

Area irrigated during the year in neresi' ' 
Quantity of water if any loft, in tank at end .of 
irrigating season nnd avnUablo for next year. 

Initial . statistics of the- samo kind- should .bo given for 
all new projects wbioh have been sufficiently ..investi^ted, 

, the proposals for wbioh ' will, bo, oonsidorod. by .(he Com- 
mittee. 
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13. Scale of water rales on major and minor works, 
irrigation receipts and' 

cliargcs. - annually, •and how IS distribution 

controlled P Effect of years of favourable rainfall on the 
demand for irrigation and on ireigation revonuo. Are tanks 
dlvrays empty at end oE irrigalmg senson, or^do any carry 
supplies on to following year? Uo the irrigation works 
•Mt a fair.orcdit for the inoreaso of revenue duo to their 
construction, or is this increase limited to the amount rea- 
lized as water rate P Are the charges for mainteuanco and 
establishment fair or cxBMerated by reason of the same 
• establishment being om^oyed also on civil works r 


Gonerally may .the revenue aoconnts of these works he 
nocepted as oorroctly indicating the financial results attained 
on thorn. . 

14. Frotoctiro value of . the Deccan irrigation works 
'Value of works in Tcdncing daring (he famine' of' 1897 and 
elsims lor tamino relief. subsequently. Areas ' irrigated. 
“Was famine relief necessary either in the form of employ- 
m^ent on relief works or of gratuitous relief esteuded in the 
villages protected by these works, or can any estimate be 
formed of the extent to which the cost of famine relief 
would have been increased if these works had not been in 
operation P ' 


Questiongfor Fuhlte TTbrlw Officers, Madras. 


1. Per ail dialricfs liable to drought the proportion of the 
Proporfion of Irrigated cultivable and Moupicd area now 

to cnitlratcd area. annnally irrigated from Govern- 

ment irrigation works, tank works maintained by Govern- 
ment for which no revonuo accounts are kept, private 
canals or storage works, wells, and other sources, with refer- 
ence to tho total area of tho district and to tho popula- 
tion P 

2. Areas at present irrigated in ordinary and famine 

. . , Tears by existing major works. 

Major irrigation works. Developments of irrigation on 

thorn daring last fifteen years, and further developments 
anticipated. Dnty and improvement of duties. ^ Propor- 
tion of second to 6rst crop cultivation, and possibilities of 
extending the former? 

Capital cost of the works per enseo of maximnm supply 
or per million ouhio feet stored. Also average gross revonne 
and working expanses per acre annually irrigated. Ket 
revenue re.aliEed up to dnto on each of the works P 

Drainage of irrigated tracts. Scope for drainage and 
otlicr canal improvements, snob as diversions and ciite-ofT, 
which may he reserved for relief. labour in time of famine P 

. 3. Feasibility and probable cost of constructing extensive 

stomga reservoirs on the larger 
Possible new major works, jn the Presidency, such ns 

the Godavari, the Eistna or the Canvory, or on such of 
their tribntaries as may Be relied on to ran large snrj^us 
supplies daring the summer months, even in tho most un- 
favourable years. Quantity of water that could be stored, 
and area on which is would bo utilized. Probable character 
Ilf the demand, whether constant in all seasons or likely 
onlr-to he strong in seasons of drought. Quality of the 
soilP 

4. 'Irrigating capacity, in each district, of minor works 
Minor works for' wbieb for Iwhich Capital and Eavenuc or 
rupital and Bevenno or itevenue accounts only are main- 
Itevcnne occonnts only nte taincd. Liability of these works 
maintained. Bggsons of drought. 

Average gross revenue and cost of maintenance per acre 
irrigated. 

Examination of particular projects for new works of 
this class. Pioanoial and agricultural or protective results 
anticipated P 

Field for works- of this class. Proposals wbieb have 
been made in each district but bare not yet been fully 
iuvesiigatcd P 

Is the mnltiplication of works of this kind hiudored by 
want of funds, or by want of projects which have been 
carefully prepared and fully examined F IVould progress of 
such work's he facilitated if they could he constructed from 
loan funds F Have many projects, which wore estimated as 
likely to prove directly xemunerative, been held in abeyance 
solely for wont of funds P 

fi. Number and irrigating capacity, in each distriot, of 
Minor works for which minor works (neither Capi^lnor 
ticithor Cajnt&l nor IjcTcnno BevcDue) Under tlie care of Publio 
ncconiitsaiomniufainca. -Works and Civil Officers rospeo- 
livoly. 'tVhat rights over them, does Government ptssess 
and what are Uic duties and responsibilities of Public 
■ 'Works and Civil Officers in respect of sneh works, and to 
what extoot are the 'owners or other persons interested in 
them responsible for thoir maintenance? Expenditnre 
iiiciu-rcd by Government on these works and the areas 
iirigated by, and estimated amounts of rcveimc dependent 
on, them dnring last 23 veais, or shorter, period if fignros 
for full 23 years not availahle P 

Object of the tank investigation scheme. Number of 
works investigated and tho area and revenne dependent on 
-them. Number of works on which improvements have been 
carried out, the cost of the improremente, the overage area 


irrigated and revenue derived before and after the 
improvements. Number of works investigated more than 
three years ago but not taken np for repairs fur want 
funds? 

. Brief statement of the work done and remaining to be 
done, and of the expenditnre already incurred — 

(i) on the work of survey or investigation ; 

(ii) in carrying out improvements recommended by the 

survey parlies ; 

(iii) on clearances and other works of ordinary main- 

tenance ; 

Has there been any marked improvement in the protco- 
tion afforded^by works, which have been repaired oiider the 
tank restoration scheme, either as regards extent or cer- 
tainty, which may be attributed to this expenditnre, dr has 
tho expenditure sufficed to prevent retrogression ? Is there 
possibility of inoreasing the number of these works P 
Wonid it he possible to improve greatly the efficiency of 
these works if more funds could be nnnnnlly made available 
for tho purpose P How is the distribution of the fnnds now 
tnade available determined, f.e., on the reports of the Tank 
Investigation parties or the recommendations of the Bevenne 
officers, superior or subordinate, or the representations of 
the owners of the tanks or other persons interested in them ; 
and with whom rests the final decisions betweeu rival 
claims P IVonld nuy alteration of the existing system in this 
respect be necessary or desirable in the event of largely 
increased grants bring placed at the disposal of the Publio 
'Works officers ? 

6. Arc there any private tanks or other Irrigation works 

Private Irrigation works. mffafafaed entirely by 

the owners without any assistance 
from Government P What is the size and irrigating capaoity 
of the largest of these? Can new works of this kind be' con- 
striicted without the permission of Government or without 
reference to the possible effect in intercepting the supply to 
other tanks under Government control, or has any incon- 
venienco been experienced from the existence of private 
irrigation works over which the Revenue or Public 'Wprks 
officers have no power of control ? 

7. In whnt district is well cultivation most largely 

„ practised P Are the crops matured 

' entirely by wells, or is there 

some other sonroe of irrigation which is supplemented by 
wells P Depth and variations in spring level in such locali- 
ties. Observed effects of tanks in raising or maintaining 
the spring level in wells. Average yield and irrigating 
capacity of wells. Probable maximum yield per square 
mile of country. Cost of constructing and workiog. ' 

8. General experience as to irrigation requirements of 

g j, diffei-ent soils.' Do small tanks 

constructed in black cotton soli 
‘ hold water, and can high earthen dams be made of it with- 
out masonry core walls P When the land irrigated is black 
soil, is there any demand for water during seasons of 
aver.age rainfall or only in case of prolonged drought P In 
such soils does the irrigated area show a falling in years 
of fair or good rainfall owing to slack demand, and is 
tho revenue more precarious on this account than on tanks 
commanding other classes of soil ? Has there been a. desire 
for irrigation ryorks on the. part of owners of black soil, .and 
is the couslructioa of tanks for such soil .oohsidered as 
remunerative or as important as for other dasses of 
soil? 

9. Distriuts in which flood protection or draimge works 
Hood protection and are required. Are these of snffi- 

dramago works. cient Urgency, to he .carried out 

whenever funds may be available, or may they be reserved 
for the employment of relief labour P Would snob works 
lead to any iuofeasebr prevent any loss of land reveane, or 



358 INDIAN IRUlOAfiON COMMISSION* 


flirtf tlipy • rccominciidod- onl^ on minilnvy grotindK, or ni a . 
moans of omploymont fo.r roliof labour P. 

10. Olftssification of works on wbioli relief labour was 
oinployed in Ibo (listrititn nlTootcd, 
nmonnt oxponded on onch 
employed In tnmlno ol 1S07. olA"** ^<^7 louus and rond*niotnl]Ingt 
railway work (inoinding oolleotion 
of ballnsO irrigation works, villngo tanks and • other iraier 
storogowoHcs, misorllanoonsP 

Works unooniplolcd nt ond of famino wliioli it is oon* 
sidorod doirablb to comploto ns nohargo ngainnt Provincial* 
or Imporial roYcnucs. licasous for proposing their onriy 


compiotion and rcstiUs nnlictiniod. Rciiiilts niUined on 
oonipiotod irrigotion dr stornito works, espeeiatty village 
tanks. Ihvo'thoy benn fonod to hold. w*»tcr and. to 
improve or conservo Iho ro?onrc(nt of the villngo for watering 
cftltle, rto.? 


11. Dialriets for which programmes hare and hare not 

I'rairrammiiol relief trdtks. prepntcd. l.xnminBtion . of 

tirogmmincs, csi'cclally for distriHs 
nioii liable (o fntnino, with reference to the nntnber of units 
and pcrceiitngo of population provided for, the distribntimi 
of the works over ilio distriols, and their utility. Airnttge* 
ments for mnlnlnining, extending, or conplcilng' the - pro* 
grammes. 


. .. .... . y 

Memorandum offointt io he eentidered .by the Irriffation Commistion in Hennal. , 


!• j^O** districts or tracts Hallo to famine or 
scarcift/.—QtofB eni oullivatod or ooennied arena of each 
dislrioi ; nvcmgo gross orca annually under crop and tho > 
probable proportions of tho cropped area which are irrigated 
by OuTcrnmcr.t iriigation works, by prirato or village 
worlcs, and by wells, rospeotively. General configuration 
of tho conntry ; character of tho soils, and their suitability 
fee irrigation. Extent to whicb onllivation is dopondont 
oil artificinl irrigation ; sintiatics of annual aud monthly 
I'ninfiill. Years in wliich rclinblo records show tliat thcro 
lins' .been (1) famine, and (2) severe scarcity not ntnounting 
to famino. Sinplo crops for cneb main class of roil ; times 
at wliioli sown ond reaped. Wlmt arc tlic crops which 
rcQuirc iri'igntion, and how many wnteriiigs do they regniro 
and .at wlmt times of tho year. Utility of irrigation in 
increasing the prodmo of tho laud and in scouring it fiom 
the ollcots of a faiinro of the rniiifnil. Genoini moasnres 
which should bo adopted for extending irrigation in each 
district, either by Gevornment pr prirato works. 

2. Jlixisiing Government irrigation marks {Impe- 
rial).— GonoxtA statement giving the following information 
for each woilc : — Capital outlay io ond of 1900*01 ; annual 
gross rovem-c, maintenance charges, net revenue, percontago 
of not revenue on mean onpital outlay, and area irrigated' 
based on an average for the 10 years ending 1000-01. Par* 
ticulara regarding each work ns io liio memorandum by 
the Inspector General of Irrigation, dated 7th May 1901. 
Porm in whioh irrigation revenue is realised. Are tno works 
credited wltli all tho rovonuo to which they seem fairly, 
entitled? Protostivo value of the works during recent 
j'chrs of drought. 

3. Proposed, new Government works, — Pariionlars 
regarding each work as in iho memorandum by Inspector 
General of Irrigation dated 7th May 1901. Goncrnl^ state* 
ment of proposed now works showing for each the estimated 
rnpital cost, and financial rcsulti and the area to ho irri* 
giited in each district. Fossiblo scope for works showing 
other than those whioh have been proposed. 

4. Provincial works. — Particulars as in paragraph 2 
regai-ding any works for wiiich capital and revenue accounts 
may he kept. List and brief description of works for which 
capital and re.venue accounts are not kept ; total expenditure 
itiouTrediOn such works.; total receipts ; areas irrigated and 
annual maintenance oliarges. Are, the works credited with 
all the revenue to which they .seem fairly entitled ? Protee* 
tiro vaine of the .works .during recent years of drought. 
Expenditure on new provincial works during the lost IG 
years. New Provincial works, if any, sanctioned or proposed. 
Extent to which Provinoiol levennos have . been applied to 
the constracrion of new Provincial works and limitation 
to* sndh application.* Dees the Province get the whole of 
the* increase cf 'revesue dno to 'the construction of such 
Works f fiavo the present arrangements under tho Provin* 
cial settlement the effect of enconi aging or disconraging 
the' application of Provincial revennes to works of irrigation F 
Is.it' desirable that Frovincial revennes should he devoted 


in fttluro to the cohstraction of siicii works or should nil 
new works bo constrrctrd from linperini funds? In. 
whnt eases should new irrigation ' works' be tiniierfaken ue 
nohnrgcagaiiiatProvineinl funds?. ; 

5. Private Irrigation works other than wells.— Hrief 
dcseriplioii of snob work, (inclnding fioid embankments) iiy 
whom consiruoted and emitrollcd state of repairs ; their 
iiabiiitjiMo failure ill n year of drought; obstiieles, if atir, 
to their extension. Extent io whieh consirnetion has been 
aisistcd by ndrnnees from Gorernmeni.' ConcessionF, if any, 
given to the ronstniciors of sneh works. Obstacles to their 
extension and possibility of stininlatiog their ronstrnction 
in irncts linblo to famine. Ciin nc{r works of this kind he 
eonstrnotod without iho permission of-Gorcrnnient or wiUi* 
out reference to their possible effect in intercepting' the 
supply to either Government or private works? 

0. 7I'‘eIff.— Distrieia or tracts in whieh well cultiralion 
is most largely practised. Average depth of water -heiow 
gonorni Bunneo in vnoii district , or tract ; cost of wells used 
for irrigation ; average area irrigated per well. ■ Extent to 
which tho supply of water is offeclcd by droiigiiL Conces* 
sions, if any, given to tho cohstrnctora of new wells. Is it 
possible or dcsirnhlo to stimulato thc-constnietiim of new 
wells by more liberal advances or induecinents ? ’ 

7. Plaek eoltpn «i7.— IVliero prevalent ; nstinl depth S 
natttro of the underlying atrotnm. Is tlicre any desire for 
irrigation on tlio part of the ciiittvaton of such soils ? 
Extent to which tlio snitahility of these soils for irrigation is . 
affected by their depth, nnd.by the fneilitics for natural 
drninngo afforded by tlio stratum underlying them. ■ 

8. Water rates and distribution ^ water on- Govern- 
ment teorl's.— Seale of water rates on major nnd minor 
works. How is the dlitribution of wntpr arranged- for and 
controlled? Effect of years of fovoiirnhle rainfoU on' the 
demand for irrigation, and on irrigotion revenne. 

9. loans for improvements. — Total amount of loans 

advanced in each distiiot under the land Iinprovcmcnt and 
Agticulturisis’ Loons Aot, respectively, and' total amount 
of loans expended on works of irrigation during each of the 
past ten years. Number, of works of each chiss (wells, 
tanks, etc.) constructed, improved or ropaired by moans of 
these advances. • . • 

10. Programmes of relief works. — Districts for which ' 
programmes have nnd have not been prepared. Prorednre. ' 
adopted in preparing the prrgranimGs, more especially as 
regards tho seirction of 'village works* and other 'small 
works whioh arc gcncniHy Carried out by Civil Agency.' 
Examination of programme 'with special referenoo to the 
-nnmber of units nnd percentage of population provided for ; 
tho number of units requiring relief in the most severe^ 
famine -on record ; tho distribution of tho 'works over the < 
district, nnd their utility, In tracts wheio drainage or 
flood embankment 'is more rrqnircd tliaii itrigalion,'inf(>rm: - 
ation as to any projects'of the kind which would bo snitablc 
for entry in tho relief works programmes. 


MelhoVandam of points to He considered hg the Irrigation Commission in the United Provinces of jSgra and Oudh. 


. 1. Extension, etc., 'of estisiing irrigation works, — Aio 
'many exfensio'ns or improvements of existing. works, which 
•would he certain to' pr’ove le'iau'ncrative or to increase the 
efficiency of .the works, held in oheyance owing to 're*- 
stiictipn. of funds ? • 


, ,2. Financial arrangementsj—ilayo present 'arrange* 
ments 'Under the provinoialsetllement the effect of ■ eUcout:- 
!.'ging or discouraging the extension of in-ignlion? 


■3. Expansion cf irrigation, from existing, works . — 
Main- features and /results of the policy adopted during 
recent years for liie exponsion of irrigation from existing 
.canals by remodelling tho channels, rea'djnsting'th'e size 
and iocation of outlets, and improving goneially the system 
of disiribntion. Purther icope for similar improvements.. 

•• 4; Eutg of irufei;.— Improvement • cffcofed of .-recenl 
•Toiirs '-in the' duly of 'wafer.-', Piohahle-.pcrccutngcs -of 
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supply at head o£ cantila still lost by potoolatiou, etc , £iofa (1) 
Hlain' Canal, (2) Distribiitarics, (3) Watercourses. Kosulfs 
of. any experiments that may nave been made with rofer- 
enoe to the question of rendering the channels watertight 
by. paddling or otherwise. 

■ 6. Distribution of water. — How is the distribution of 
water eontrolled and the share of each village* and culti* 
valor determined, more 'especially with rcforonco to the 
more recently constracted channels. 

6. Index of protection— Protected, and unprotected 
tracts. — In the light of recent experience' what' is considered 
to be (1) the proportion of the average area annually sown 
which must bo matured, and (2) the proportion of the nor- 
real rahi area which must be irrigated, to .ensuve a tract 
against famine. Situation, areas, and populations of districts 
or tr.icts which, in the absence of nrtiiicinl irrigation, would 
be liable to sulfcr from droimbt*; map of s.amo. Froportim 
in each district or tract whiw the area irrigated in drr year 
bears to the normal rabi area. Me.an annual ' rainfall of 
eiioh district or tract. Years in which district or tract 
sutTered from drought or would probably have suffered in 
the absence of irrigation ; and tho rainfall of each of these 
years. 

7. Storage works. — Tho feasibility of holding over n' 
snfHoient supply from ordinary yean so ns to n^ord the 
fullest possible amount of protection to tho crops in a ye.ar 
of drought. Tire following particulars in regard to oho or 
two typical stor.age works ; — 

I. — Initial statistics. 

1. Area and nature of catchment. 

2. Avciago annual rainfall over catchment. 

3. Eull supply ciipncity of tank in. million cubic feet. 

4. Fercantsge of capacity on rtin-off due to total 

average rainfall. 

0 . Watcr-sprc.ad at full supply. 

6. Total capital cost. 

7. Scale of water rotes. 

II. — ^Antiual statistics for typical years. 

1. Bainfall of year. 

2. Amount stored during year. 

3. Amount run over waste weir. 

4. 'Total run-off for the year. 

6, Percentage of rnn-olf on total rainfall of year. 

6. Area irrigated daring the year in acres. 

7. Quantity of uater, if any, left in tank at end of 

irrigating; season and available for next year. 


8. Weils. — A' memorandum and statements (»i^c form 
attached), showing for each district and province tlie num- 
ber of wells {paMa, kaehcha and total), in use for irriga-. 
tion during each of the past ten years ; gross area of crops 
irrigated by the wells 'in c.'tch year; tho .average 'area of 
crops irrigated per well in (1) n specified normal year and 
(2) in n specified year of drought ; tho average depth .from 
groin'd to water snrf.aco ; the average cost of a ytoH'^'Well ; 
and .of a kaehcha well ; the amount of takavi advanced in 
each year for the .construction or repair of wells; the 
number of wells constructed or repaired'b'y means of these 
advances. Distrietc in which tho extension or security of 
onltivation must depend mainly on the. construction of new 
wells. 

t 

9. Private irrigation works other than wells. — Dis- 
tricts in which private irrigation works (including field 
embankments) exist. Srief description of such works, h'nd 
desirability and possibility of encouraging their further 
construction in certain districts. - ; . 

10. Black cotton soil. — Usual depth of black cotton 
soils and nature of the underlying stratnm. Extent to 
which the suitability of these soils for irrigation is affected 
by their depth and by the facilities for natural drainage 
afforded by the stratum underlying them. -'Average 
increase of produce due to the irrigation of the various 
descriptions of black soils, as. shown by any crop, cutting 
experiments that may have been made during -recent 
yeare. 

11. Flood protection and drainage loori#.— Drainage of 

canal irrigated districts ; total expenditure incurred ; and' 
results obtained, benoiicinl and otherwise. . Necessity for 
the further construction of drainage works in canal-ii.rigated. 
and other districts. ‘ , ’ 

12. Famine relief' works.— Tolol expenditure incurrifd. 
on each class of relief works— Boads and Boad-inetaUiag,, 
Bailwoye, irrigation 'Works, Village tanks for water-supply,, 
and Misccl1ancons-'-in each of the districts affected by .the 
famine of 1896-97. Works uncompleted at the end of the 
famine which it is considered desirable to' complete as 'a' 
charge ng.a{nst Imperial or Provincial revenues. Reasons' 
for proposing their completion. Besult attained on com- 
pleted irription or storage works. Arrangements made fur. 
the control and maintenance of such works. 

13. Famine relief programmes. — Districts for which pro- 
grammes have and have not been prepared. Examination- 
of programmes, especially those of districts, most liable.to,' 
femine, with reference to the number of units provided for,' 
the distribution of the works over the district, and their, 
utility. Maps of proposed works. ' Arrangements for* 
maintaining, extending or completing tho programmes. 


Memorandum of points to be considered 

1. Total number of works, modern and aneien;.— Total 
nn’iibcr of irrigation works completed and in progress ; 
are these all storage works or do they inclade any canal, 
taking off- direct from rivers without storage worln? 
Of the total number how many are old works that have 
been in operation from time immemorial, and how many 
are cither new or completely restoi-ed works carried out 
since Colonel Jacob went to-the State P 

2. Growth of irrigated areas. — Total areas in acres 
recorded as irrigated by the State works for each year from 
1872, so'ns to show progress of irrigation. 

• 3. Particulars for typical works. — ^Tho following 
particulars in regard to a few typical works 

I. — Initial statistics — 

Area and nature of catchment. 

'Assumed average annual .rainfall. 

‘ . Pull supply capacity of tank in m. c. feet. 

. . Percentage of. capacity on assumed average rainfall. 

■ - Water spread at full supply. 

Maximum -height and total length of dam. - 

■ Cost of dam, -waste weir, sluices. 

Compensation for land submerged' by tank. 

Cost of ciinal and distributing channels. - 
Total capital cost. - . 


by the Irrigation Commission in.Jaipur, 

II.— Annual statistics for each year since completion — * 
Bainfall of the year. o 

Amount stored daring year. -* - * 

Amount run over waste weir. 

Total run off for the year. . - . ’ 

Percentage of run off on-rainfall of the year. - *. 
Area irrigated during the year in acres. 

Quantity of water if any left in tank at end of irri- 
gating season and available for next year. * - 

4. Annual expenditure.— Can total expenJiture on . all 
works recorded since 18T^ (about 68 lakhs) be. distributed- 
^between (1) capital outlay and (2) cost of maintenance and 
repairs F Do the charges shu-wn, either as capital outlay or 
on maintenance include- cost of all establishments, including 
share of Executive Engineer’s and Superintending En- 
gineer’s pay, and also' tlie cost of revenue colleoti'on ? . .' 

6. Becenue. — Scale of water rotes for flow 'and lift—' 
single and double crops,, etc. Is this uniform' for all works, 
and independent of the number of waterings giveuP Are, 
remissions of -water rate given when crops fail to eom'e' 
to maturity p How is the rate levied P Is it taken at the 
same time as the share of produce ? . 

How is share of produce taken? Is it taken in kind or- 
a cash val^tion ? - If '-So, how is the cash value determined 
and what is the share taken P . - . ■ -.'•ic 
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In case tAjagir landB^ does the State only' get t1ie vater 
rate F Ja^rdars contribnte anything towards the cnst 
oftheworhsP 

Do not the amonnts shown as revehne in the annual 
reports incinde nnder " share of produce '* a certain amonnt 
of revenue which was realizable before the constmctinn of 
the works, or are the whole amounts shown fairly and 
entirely creditable to the works P 

6. Distribution and dwtg.—Whot are the crops mainly 
irrigated, and how many waterings do they nsnally receive? 
Boring what period is .water given out, and how is the. 
distribntion controlled and the duration of times ' of each 
cultivator determined? 'What is o msidered a fair arerage 
duly per million cubic feet stond, including losses by eva- 
poration, absorption, etc. P 

1, SlacJs cotton soil. — ^Experience as t^ards black soil. 
Do small tanks constructed in such soil hold wafer, and can 
high earthen dams he made of it without masoniy core 
walls? 'When the land -irrigated is a black soil, is (here any 
demand for water during seasons of average rainfnll or only 
in case of prolonged drought P In snob soils does the irri- 
gated area show a falling off in years of fair or good rain- 
fall owing to slack demand, and is the revenue more pre- 
carir-ns on this account than on tanks commanding other 


classes of soil P Has there been a desire for iirigation works 
. on the part of owners of black soil, and is the cbns'.mction 
cof tanks, for each soil considered as remnnerative or as 
important as for other classes of soil P . . 

8. Future extensions. — Apart from the enlargement and 

improvement of existing works) are any new-works of con- 
sidenahle size proposed or considered possible in JaipnrP If 
BO, in what tracts, and what wonld be the probable area of 
new irri^tiohP Is the field for new works restricted be- 
cause their constmotion wonld seriously interfere with the 
Bup|)ly to existing works within the State ? Are there anv 
possible irrigation projects, the constmction of which, wonld 
benefit the State, hut cannot he contemplated owing to ob- 
jections that may he raised by neighbouring States, to inter- 
ference with the water-supply, or'to the necessity of carrying 
the channels through the territory of another State ? ” 

9. Zelief worJes. — What were, the works on which relief 
lahonr was mainly employed during Lite famine? 'VVerc 
any new irrigation works commenced and completed, or if 
not completed, is it now proposed to complete them P Can 
nsefnl employment he fonnd for relief lahonr In improving 
or strengthening existing works or on the constrnction of 
proposed new works, and are any programmes of possible 
irrigation relief works maintained ? 


Memorandum for Engineer Officers of additional points to he considered hg the Irrigation Commission in 

Suderahad and Mysore. 


1. Population, areas, etc, — The population, and gross 
cnltivahle and average cropped areas, in each district of 
Division, and the area irrigated in (t) a normal year, (u) in 
a year of drought by State irrigation works, private or 
vi&ge works, and wells respectirely ? 

2. Soils. — General character of the soil. Brief description 
of each important class of soil and of its distribution over the 
country. General experience as to iirigation reqmrements 
of different soils. 

3. BlaeJt cotton soil. — ^Experience as re^ds black sml. 
Do small tanks constructed in such soil hold water, and can 
high earthen dams he made of it without a masoniy core 
wall? When the land irrigated is black soil, is there any 
demand for water during the seasons of average rainfall or 
only in case of prolonged drought? ^Insnch soil does the 
irrigated area show a idling off in years of fair or good 
rainfall owing to slack demand and is. the revenue more 
precarious on this account than on works commanding other 
classes of boR? Has there been a desire for irrigation 
works on the part of owners of black soil, and is the con- 
struction of works for sack soil consido'ed as remunerative or 
as important as for other classes of soil P 

4. State irrigation works. — Nnmher and description of 
the State irrigation works and their total capital cost. 
Total area irrigated by the works (i) in a dry year, (n) in a 
normal year. Average annual working expenses and total 
and net revenue. Are these works to he depended on in a 
season of drought P 

6. Future extensions. — ^Are any new works of consider- 

able size proposed or considered possible in the State F If 
so, in what tracts and what woidd be the probable area 
of new irrigation P . . - 

C. Tillage or prirate irrigation works, excluding wells 
— Are there any village or private irrieation works exclud- 
ing wells ? If so, by whom are they constructed and 
maintained ? Number of. snch works and aggregate ex- 
tent of cnltivation d^endent on them. Is any expenditure 
incurred by the State on these works or any increase in 
revenue, direct or indirect, derived from them ? 

Is there any considerable scope for the construction of 
new works of this class ? It so, in what tracts and what 
would he the ^obable area of new irrigation P 

7. Crop irrigated, distribution, and duty. — 'What are the 
crops nsnnlly irrigate in each season by (t) canab, (t'Q tr^s. 


and(ttt) wells? How many waterings db they usually 
regnira ? During what p'niod is water ^ven out ? How 
is the disiribntion from (0 and (it) controlled and the time 
for which water is allotted to each cultivator determined ? . 
'What is considered a fair average duty ' per cnbic feet per 
second of discharge or per million cnhic feet stored, including 
loss by evaporation, absoiption,'etc. ? 

8. Statistics for typical works. — Statistical information 
regarding some of the larger or typical storage works ; — 

I. InitM statistics. 

Area and natnfe of catchment. . ' 

Assumed average annual rainfall. 

Bull supply caparity of tank in in. c. feet. 

Percentage of capacity on assumed average rainfall. 

Water ^read at foil supply. . . 

Maximum height and total len,gth of dam. ' 

'Cost of dsm, waste weir, sluices. 

Compensation for land^snhmerged by tank. , 

Cost of canal and distribniing channels. 

Total capital cost. 

II. Annual statistics for each year since completion. 

Bun&ll of the year. 

Amounts stored daring the_ year. 

• Amount run over waste weir. 

Totid run off for the year. 

Percentage of ran ofi'on rainfall of the year. . 

Area irrigated during the year in acres. 

Quantity of water, if any, left in tank at 
end of irrigating seasons and available for next . 
year. 

9. Flood protection and drainage works. — Districts in 
which flood motection or drainage works are required. Are 
these of sufficient urgency to be carried out whenever funds 
may be available, or may they beyeserved for the employment 
ci relief labour ? Would such works lead to any increase 
or prevent -any loss of land revenue or are they recommend- 
ed only on sanitary grounds or as a means of employment 
for relief lahonr P 

Vi. Eeliffncorks. — On what classes of work was reh’ef 
labour mainly employed doling the late famine P Were 
any new irrigation works.commenced and completed, or if. 
not completed, is it now prr^osed to complete them P 


Memorandum, of points to he considered hyihe Jrrigation Commission in Central India, 


1. Population and area, — speculation and gross area of 
State ; cultivated or occupied area; average area annually 
under crop areas irrigated resp^vely by State works, 
private or village works, and wells in (1) a normal year and 
(2; a year of dronght. 

2- Physical features, soils, rainfall, etc. — General con- 
figoration^ of tbe chara^r of the soils, and thrir suitability 
for irriratioru If any blsvck cotton soils, where prevalent ; 
usrul depth ; natnre of tbe underlying stratum ; isthere'.any 
desire on the part of the cultivators for the irrigation of such 
•oils? Statbtica of rain&ll. 


3. Crops, etc.— Staple cir^ grown in each main class of 
soil ; times at which sown and reaped. 'What are the .crops 
which require irrigation ; how many waterings do they require 
and at what times of the year? Rental of irrigated and nn- 
irrigated lands. Is the State’s ' share taken m cash or as a 
share of the prodn(%? If the latter, is it taken in kind or at 
a cash valuation? 

4. Famines. — Tears in which reliable records show that 
there has been - (1) flunine and (2) scarcity not amounting to 
famine. Areas most Rable'io faminr 
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-5. State irrigation icorls. — Total number and cost 
of State irrigation 'worlcs, completed and in progress. Are 
tbeso all etora^ works, or do tliej inclnde any canals taking ^ 
off direct from rivers witbout storage works P General finan* ' 
oial and protective resnlts attained. Form in which . irriga- 
tion revenno is realized by the State. Scale of wat^mtes 
for flow and lift, single and double crops. Are remissions of 
water-rate -given when crops fail to come to maturity P 
Arragements for maintenance of tho works and for the 
distribution of the water. Do the works irrigateyaytV lands ; 
if so, to what eriient, and on what terms is the water given P 
Possibility of improving existing worker and possible increase 
in the area irrigated. 

6. JProposed new State troris.— List of proposed now 
State works ; probable cost, and probable area of new irriga- 
tion. Scope for works other than those which have been pro- 
posed. Is tho field for new works restricted owing to objec- 
tion that may ^ raised by neighbouring States to interfer- 
ence with the water-supply, or owing to the necessity of car- 
rying tho channels through tho temtory of another State P 

7. JPrivate irngation icorZ-s other than mils. — Brief 
description of such works, including works in yaytr lands; 
state of repair ; their liability to faunro. Obstacles, if any, 
to their extension and possibility of stimulating their con- 
struction in tracts liable to famine. 


8. Wells.— Average depth of water below ground sur&oa • 
cost of wells used for irrigation ; total .nnmbei-.of such wells • 
average area irrigated per weU. Extent to, which -the supply* 
of water is weeted by drought. Donceesions given to, the 
constmotors of new wells. Amount of loans advance by the 
State during^ the^ past 10 years for the construction of wells 
and other inigafion works and tho terms upon which such 
loans have been given. 

^ Field embankments.— Are embankments made by th® 
omtivators for the pmose of holding up water to moisten 
toe sou r. If so, to what classes of soil and crops are thev 
focmd to be most smtable P Their effect in. (1) increasing the 
outturn in ordinaiy years ; (2) ensuring a OTop in a year of 

drought; (3) eradicating or preventing the growth of kirns 
grass and weeds; (4) rendering the crop more liable to rust 
m wetyears. 


10. worhs.— TVhat were the works bn which reh’ef 

labour wm mamly employed during the late famiTip ? "Were 
any new irrigation works commenced and completed,*or if not 
Mmpleted, is it now proposed to complete them P Can use- 
fnl employment be found for relief labour in’ improving or 
streiigthening feting works, or on the construction of pro- 
poMd new works? Are any programmes of reUef wraks 
maintained P Suitability or otherwise of field embankments 
for the employment of relief labour. 


QneHions for Bevenne Officers, including Officers of the Fuhlie Works Department, who have had experience of the 

administration of water-supply. '' 

jr.B.— Officers arc rcqncslcd to answer those questions only tesarainswUto they can give information from personal knowledge, or from authentic 


A. General. 

1. To what district or traot do the answers below refer P 
"What opportunities have yon enjoyed of becoming 
acquainted with it? 

2. 'What is the average rainfall in each month of tho 
yearP 

S. Is there any obstacle to the extension of irrigation • 
arising from— 

(1) sparsity of population P 

(2) insufficient supply of cattle suited to tho cultiva- 
tion of irrigated laud ? 

(3) insufficient supply of manure ? 

(4) unsuitability of soil [e.g., black cotton soil) to 
irrigation? . 

(5) uncertainty of tbe supply of water or its too late 
commencement or too early cessation P 

(6) lack of capital for the initial expenditure or of 
frnds for the more expensive cnltivation of 
irrigated crops ? 

(7) fear of enhanced rent or revenue assessment P 

(8) uncertainty of tenure or defects of the Tenancy 
Law? 

(9) other reasons? 

4. For what period, if any, is land which is irrigated 
from works constructed by private capital exempted from 
enhancement of assessment on account of the irrigation P 
How is the exemption secured in practice ? Is any similar 
exemption from enhancement of rent extended to tenants 
who have extended irrigation to their holdings at their own 
cost? Do yon consider that the existing provisions in this 
respect are sufficiently liberal P If not, what alterations 
would yon suggest P 

-5. Are loans under tbe Land Improvement Act freely 
taken by the people for the extension of irrigation ? If 
not, why not, and what measures would yon suggest for the 
encouragement of these loans P Would you recommend — 

(1) reduction of the rate of interest p 

(2) remission of the interest P 

' (8) partial remission of the advance P 

(4) total remission in case of failure of the attempt to 

obtain water P 

(5) extension of the period of repayment P 

(6) grants-in-aidP 

. 6. Does not extension of irrigation tend - to injure the 
remaining cnltivation by attracting its cultivators to the 
.irrigated tracts? 

Can yon give any instance of this .which has, come to 
your knowledge ? Is there any strong ■ desire • evinced 

Vot. IV. 


among the people of your district to have means of irriga- 
tion extended to it or increased P 

t 

B.— Canals of continuous flow. 

7i To what extent does tho irrigation increase the value 
of the prodnee of land — 

(1) by rendering it possible to cnltivate two harvests " 
instead of one P 

(2) by leading to the substitution of more or less 
valuable crops or varieties P 

(8) by increasing the yield— 

(a) in a year of ample rainfall P 
(&) in a year of scanty rainfall P 
(c) in a year of drought? 

8. Can you give an approximate estimate of the increase 
in the total annual value of the produce per acre dne 'to the 
irrigation— 

(1) on the average of a normal term of years P ■' 

(2) in a year of drought P 

9. What is approximately the average annual rate per 
acre paid on acconnt of irrigation — 

(1) by the cultivator (or the owner.?) of the land to the 
owner of the canal in the form of water rate or 
otherwise p 

(3) by the cultivator to the owner of the land in-the 
form of enhancement of rent or otherwise ?■ 

(3) by the owner of the land to tbe Government in the 
form of enhancement of rerenne, water advantage - 
rate, owner’s rate or otherwise ? 

In each case please state whether the rate is paid' on the 
area actually irrigated during the year, on the area ordi- 
narily irrigated, on the whole irrigable -area, on the total 
area of the holding, or how. 

10. What, if any, private expenditure is heceesaiy to 
bring the water to tbe field or to prepare the land for irri- 
gation P Is this generally incurred by the landlord or by 
tbe tenant? If by the latter, what -'security has he for 
recoupment? 

11. Has any damage resulted to the people or deteriora- 
tion to tbe soil from irrigation 'without manure, 'from too 
profuse, too extensive, or too frequent irrigation, from ' 
water-logging, salt efflorescence or othenriseP If so, what 
is its form, its extent, and, in yonr opinion, its cause and 

■ the possible remedy? Of' what standing respectively are 
the irrigation in question and the evil which ; Ims sprung . 
from it? Is the latter increasing? - What is yonr experi- ' 
ence of the results of draining irrigated land?-. 

8 A 
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. C.— Canals of intermittent Jloio. 

iitlsfttlon ohannolR, Ropplledlix icmparaiy daniB Hirairn 
noross a rlTor-licd, ar« included under thla licadin:;. 

12, Please desoribo generally— 

(1) tbo manner in whioh tbo qnnal (or 

S of canals) in tbo——— —district is 
led with water ; 

(2) tbo monnor in wliioh tbo water is distributed to 
tbo land ; 

(3) tbo period for which tbo supply is ordinarily main- 
tained— 

f {a) in, a year of ample rainfall ; 

(b) in a year of scanty rainfall ; 

(c) in a year of drought, 

13, To wbnt extent does tbo irrigation increase tbo raluo 
of the produce of land — 

(1) by rendering it possible to oultivato two harvests 
instead of one P 

(2) by loading to tbo substitution of more for less 
Toluablo crops or varieties P 

(3) by increasing the yield — 

(a) in a year of ample rainfall f 
(b) in a year of scanty rainfall P 
(e) in a year of drought P 

14. How far is the value of tbo irrigation diminished 
by— 

(ll the too late commencement P 

(2) the too early cessation of tbo supply P 

15, In the irrigation ordinarily supplemented bv irriga- 
tion fram welts given to the same land and, if ^so, now far 
is this essential P 

16. Can yon give an approximate estimate of the increase 
in the total annual value of tho produce per acre due to the 
Irrigation — 

(1) on the average of a normal term of years P 

(2) in a year of drought P 

17. What is approximately the average annual rate per 
acre paid on account of irrigation — 

(1) by the cultivator (or the owner P) of tho land to 
the owner of the canal in the form of water rate 
or otherwise P 

(2) by the oultivator to the owner of the land in the 
'form of enhancement of rent of otbenrise P 

(3) by the owner of the land to the Government in 
the form of onhanoement of revenue, water 
advantage rate, owner’s rate or otherwise P 

(4) by the owners of the canal to the Government in 
the form of royalty ? 

In each, case please state whether the rate is paid on the 
area actually irrigated during the year, on the area ordi- 
narily irrigated, on the whole irrigable area, on the total 
area of the holding, or how. 

18. What, if any, private expenditure is necessary to 
bring the water to the field or to prepare the land for 
irrigation P Is this generally incurred by the landlord or 
by the tenant? If hy the latter, what security has he for 
recoupment P 

_ 19. Has any damage resulted to the people or deteriora- 
tion to the soil £rom irrigation without manure, from too 
profuse, too extensive or too frequent irrigation, from water- 
logging, salt efflorescence or otherwise? If so, what is its 
form, its extent, and, in your opinion, its cause and the 
possible remedy P^ Of what standing respectively are the 
irrigation in question and the evil wbieb has sprung from 
it P Is the latter^ increasing P 'What is yonr experience of 
the results of draining irrigated land P 

20. How is the maintenance (repairs, silt clearance and 
the likel provided for, and what is the approximate 
annual cost per acre irrigated P Does the system work, 
fairly well and is any legislation required P 

21. Were any of the canals constructed by private per- 
sons P Has any trouble arisen in such cases in regard of 
tho supply of water by tho owners of the canal to other 
owners of land, or of the realisation of dues for the sameP 


Has it been found necosjary for Government to take over 
tho management of any private canale, and, if so, why? 

' 22. Do you ennsidor it advisable to encourage and assist 
tho construction by private persons of further canals, and if 
so, how could this best bo done f 


Dt—Tanks. 

23. Please describe generally— 

(1) tbo way in which tbo lank* in the district 

are supplied with water ; 

(2) tho manner in which tho water is distributed to or 
ntilisod upon tho land ; 

(3) the period for which the supply is ordinarily main- 
tained— 

(a) in a year of ample rainfall ; 

(S) in a year of scanty rainfall ; 

(e) in a year of drought. ■ 

(4) tbo area ordinarily irrigated from a tank- 

24. To what extent does the irrigation increase the value 
of tho produce of land— 

(1) by rendering it possible to cultivate two harvests 
instead of one P 

(2) by leading to tbe snbslitution of more for less 
valuable crops or varieties ? 

(3) by inereasiog tho yield- 

fa) in a year of ample rainfall ? 

(d) in a year of scanty rainfall P 

(e) in a year of drought ? 

25. How far is the value of the irrigatiou diminished 
by— 

(1) the too late commencement P 

(2) tbe too early cessation of tbe supply P 

26. Is the irrigation ordinarily supplemented by irriga- 
tion from wejlB ^ven to tbo same land and, if so, how far 
is this essential? 

27. Can yon give an approximate estimate of the increase 
in tbo total annual value of the produce per acre due to the 
irrigation— 

(1) on the average of a normal term of years P 

(2) in a year of drought ? 

28. What is approximately the average annual rate per 
acre paid on account of irrigation — 

(1) by the cultivator (or the owner?) of the land to 

tho owner of the canal in tbe form of water 
rote or otbeiwise ? 

(2) by tbe cultivator to the owner of the land in the 
form of enhancement of rent or otherwise ? 

(3) by tbo owner of the land to the Government in the 

form of enhancement of revenue, water advan- 
tage rote, owner's rote or otherwise? 

In each case please state whether the rate is paid on tbe 
area actually irrigated during the year, on the area ordi- 
narily irrigated, on the whole irrigable area, on the total 
area of tbe bolding, or how. 

29. What, if any, private expenditure is necessary to 
bring the water to the field or to prepare the land for irri- 
gation? Is this generally incurred by the landlord or by 
tbe tenant P If by the latter, what seenrity has he for 
recoupment. 

So. How is the maintenance (watching, repairs, silt 
olearonce and the like) provided for P What is the approxi- 
mate annual cost per acre irrigated? Does the system work 
fairly well and is any legislation required ? 

31. In the case of tanks constructed by a private person 
or persons how is the distribution of ' water to the .other 
owners of land regalated or arranged for? Has any trouble 
arisen in this respect or in connection with the realisation 
of water dues P If so, is Government assistance advisable 
and is any legislation required P 
82. Do you consider it advisable to encourage and assist 
the construction hy private persons of farther tanks ; and, 
if so, how could this best he done ? 

' 33. Is much inconvenienoe experienced from tho liabili^ 
. of tanks to silt up P Can yon give any statistics as regards 
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iba deptb of nit accumulation per^ annum? ' Is^it tbe 
onstom to lemore tbe ailt by diMginjI or otbdrmuF If 
not, wbat steps are taken to prerent tbe ultimate silting up 
of tbe vbole tank?. 

E.—WtlU. 

S4. Please state generally for each oE the main tracts 
Into •Which tbe— ——district is dirided— 

(1) tbe arciage depth of permanent wells ; 

■ (2) the nature of tbe supply, whether from springe or 
from percolation, and whether liable to fi^ or 
become too saline to use — 

(а) in an ordinary year ; 

(б) in a year of drought ; 

(3) the average cost of constrnction ; 

(4) the average inration of a •well ; 

(6) the manner in which the water is usually raised ; 

'tn und cmmBai&ded % 

well; 

(7) the average area irrigated in any one year. 

35. To what extent does the irrigation increase the value 
.of the produce of land — 

(1) by rendering it possible to cnlti’vate two harvests 

instead of one? 

(2) by leading to tbe substitution of more for less 

•valuable crops or varieties ? 

(3) by increasing the yield — 

(a) in a year of ample rainfall ? 

(5) in a year of scanty nanfall? 

(c) in a year of drought ? 


36. Can you give an approximate estimate of the ' 
increase in the total annual value of the produce per acre 
due to the irt%ation — 

(1) on the average of a normal term of years ? 

(2) in a year of drought P 

37. What is approximately the average annual . rate per • 
acre paid on account of the irrigation— 

(1) by the cultivator to the owner in the shape of 

enhancement of rent ? 

(2) by the owner to Government in the shape of 

enhancement of revenue ? 

Are these rates paid on the total area attached to and 
commanded by the well or on the area actni^y irrigated 
during the year, or how ? 

38. Ate serious difiScnlties often encountered — - 

(1) in the selection of a spot in which a supply of water 
will be obtained P 

t2) in the aetnai constrnction of the well? 

Has assistance ever been offered by Government or by 
local bodies in the shape of expert ad^vice, trM borings, the 
use of boring tools, or otherwise ? If so, how far has this 
assistance been made nse of and found snccessfnl P If not, 
do yon tbink it wonld be nsefnl and bow could it best be 
^ven? 

39. Are yon in favour of the constrnction by Govern* 
inent of wells in land wbioh is private property ? If so, bow 
wonld yon work tbe scheme P If not, what objections do 
yon perceive? 

40. Are temporary wells commonly used in the— —dis- 
trict? Hew far are they a protection against drought? Hon 
wonld you propose to euconroge tbeir construction in a 
year of scanty rain&ll ? 






Staiement of I ojiulatkv.. Cultivation, and Irrigation in British Territory {exeluding Lower Burma und Assam). 
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Inetudci lti{!nt{e& fiora otlieT loatccB (Bprin;, Cbanneli, tte.) . 



Statement of Tojmlation, Cnltivatiou, and Irrigation in Native States, 
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statement IShowing present condition of districts with reference to Population, Cultivation, and Irrigation. 


370 


V.S 9 

2 

2 cT 

55 -g 

2 


, isggMsgi 

«b 4 

§S§?Ji 25 ! 

2 

2 .s 2 §§ 8 S?ipSgr-SS. ■ 

1 ' '§ 

'«• ■ 

e> 

a KS§sSS 8 ?, 

§ 

risssssa 

- s* 

to 

• o' 


O* 

M? 

■ s:. 

*H 

•it 

!•<• fl 
~“0 


e 0 N*:)'O 9 iMaQC'*<» 

CD 

oooiaoOpHit. 

•« 

ffiooof««^ eoci- 9 *ofioo 9 p 

0 

0 

«l 

CJ 

»■ 

o g 

Cl O 

eo 

CO to ca ? j ^ 

Cl iota rHfHOI 

C« 

!;si?bsna 

PX 

s 

22 !l 8 ? 28 sr: 82 aR«S 

n 

H? 




■ 







ss i 


asBKSsssi 

^ (D 00 (••CO 9 9 10 CP. S> 

§ 

iiig§sS 6 

So 

52 !:S 233 « 28 s§ 2=!?5 

Ch 

. 2 . . 


|S 3 

r« 

o lO'irrW^actcoqn' 

CP 

¥•* 

ci^ciovHp^^^ 

5 * 

«i 


lO* 



§ 


sgassfSQSs 

Ji t^t^l^ltOtibCOIvCOOO 


egJBsgg 

1 ? i 

IPgsi'l’tesL'SBSgS 


r. 



CD 

1 s‘ggSX 08 §' 

g 

o' 

ScIsgSi 

pii« 

u‘ 

la" 

^§¥SSSS| 0 ga|S' 

CIPHP 4 PH ClPH PH 

§ 

tH 

pH 


• 

1 2 B 


co^oecofiTtoMcie 

K 

0 K< 9 OH* 9«9 

h* 

nia 0 0 to CD n -H i« c« ««* e n n ?i 

0 

^5 

1 - 

Sails 

£«- 2 S 

ta 

Q 3 SSS 3 ar :!3 

s 

siscsmsa 

CD 

Ot 0 prf 9 ©p^« 9 |p>«OC 0 f*OdDO^ 

HP Cl H* 0 0 •?(• e p r; r» •>■■••• t« 

Sm 

•0 

0 










:4 










n 

s 

sf 



g 

9 h.t^^tO 0 D 9 > 

K OD «•< !•» Cl O 

8 


B 

s 

M 

O 

Pn 

0 

1 

«* gs 

•SI 

«) bB« 1<9 4 CDQ>ia 0 CO 2 

< ‘ 

o 

C 9 

«§l§«*?.a 

i 

o' 

B 2 g¥§¥¥i'a'§'g¥i*e‘l 

■ 

1 

•H* 

M 

ilii 

a 

^ Mahvtoocoota^ 

9i Hwsooeo «.9 <99 

s 

8 S|;a 8 &s 

e» 


pH 

la 

0 


s *H H 







O 

n 

O 

5 & 0 - 


< 








§ 

a 

G 

e* 

> 

< 

ei 

§a|iS|iP. 

S 2 -g-|g-||s'|ji 

1 

1 

ggfeJ 2 H 22 

o S 00 ta dS «f* 

§¥i‘§¥l| 

I 

. V9^ 

^ei 9 cs»a*H?ici 9 too©«* 0 'P 
00 o 9 >c«a 0 Mya>«^Mfr«dC 39 |'< 
^nnl«-«.»i Soeoncpci •co{« 

ng§¥iig¥g‘§¥KiH¥ 

pH P^pH 

00 

4 D 

s‘ 

0 

2 * 

0 

1 

R' 


& 1 



s 

mMiU 

B 

Ss:&SS 3 S 2 ?Sg 2332 


0 

s: 

m 

ta 

O 

BS 

o 

a 

iS ui 

^ rN 


s '•Kteasasal 

§ 

to* 

liiWsX 

■ 

s'fs'a'gs'a'as's'as's's's 

^00 %i«cSocHeHH^wo 99 >CH& 

la* 

9 

2 * 

•a*/ 

S! ' 

S' ' 

o 










a 



^ s^isiS^si 

1 s'gia|il'gs 

w 

flO 

assssssa 

•9 W O 9 O -r 

a* 

s 

3 SS 3 i 2 igS 2 : 25 S 3 H$a 

9 

0 

8 

n 

«< 

CO 

o 

n 

O 

1 

o 

PQ 


00 

s 

o' 

§'g¥l§‘S| 

o' 

1 

' 

¥i‘§;s¥j¥t§¥ifeXii' 

Cl m PH CIPH H 4 PH 

. 

Cl? 

R 

0 

§■ . 
s' 

V 

Is 

?s 

CP 

o 

sgsgissas 

« ocov^oon OH 9 <o Cl 

s -^iEiaasss 

< . 

• 0 * 

5 

s. 

la 

iSBasI 

^S*S^ 3 "§ ** 2 " 

CBO^feSSiota 

ff 

■ 

® St 2 El 55 S 2 2 ! fi 0 ® 2 ® 
26 &g' 2 S'SS 3 '&g' 3 gsg 

0 9 9 0 p^lH C* p« d C* do 0 *%9 00 

ef PH Cf PH PH pj 

■ 

0 

0 

0 

d 


5 **'® 
a'm 

|.s|l 

00 

^ to « W •i ' 9 c- 

g ss'^ssVssg 

2 ei'H i-iCIC 9 p^C* 

< 

»-• 

d 

§■ 

Cl" 

tOO"? 9 '? 

!?SS 3 =^S 

5 'ess‘s'sa' 

' ^CO^pHCf^CI 

s 

CO 

2 ' 

i§ias§§iBi§iifS 

s'afes'gsss&a’ss'i'g's' 

idph phio dta p^Omo 

1 

s 

•e* 

i' 

cf 

Cl 


S O 







■■ 


1 



. § 

•^mo^ctioia 

gS^SSSR 

§ 

pHh»O©^lHaOOpHOKQ 0009 
^ 9 iZS 3 :;tfBOC 90 £iccmo 

s 

CD 

8 . 


SgS 

t* 

tfas'sa'fs'a 

i' 

s's'ss'e's'g' 

s' 

ler^iHo'^eH ^ -H c^pH rf o'ca'ia hT 

§ 

csT 

S 

to 

o 

H 

^ ar^ 


'+I+I+++? 

+ 

+ 7 +++ 1 ^ 

0 

+ 

■^+i-+? 7 ++++ ‘ 1 + 1 + 

+ 

+ 

la 










P( 

o 

. 


••^^S 2 ^* 9 to 9 iae 9 

ts 

a stctcacDcacD 

. ats^ssss 

pH 

pH 

Cl 

iH d 0 0 ta s> iH n ei eo ^ eo ^ eo tH 

pH 

ta 

d 

s 

P 

1 

CD 

9 §' 8 &'s'i'i'a 3 

1 ' 

•«fgf;Htd't?e 3 rcr 

of 

0 

R‘il'i‘is¥iii'ii¥i¥ 

9 

s' 


a 

HH 



o 


cf 

PHPH 

cf 

pH 

d 

d 

ta 

g 

i 

ID 

S tbtbonm^oMn 

^ ^OOIO-^<O^C 9 CI<H 

s 

g 

assssss 

dOO^'OlOtO 

pH 

pH 

»* 

SSfg&SSgSgSSSg& 

^sasssssassssss 

CD 

0 

e 

d 

S ■ 

CO 

d 

N 

§ 



e»nqow<«^ip 9 tt 

CD 

eoeoooGoocD 

iad>cie<Hcici 


op^OdH^topomo'^ooe 

Wm 

0 

1 

I 

* ^ 

g M 'V •>< pH iH N CC rH 

s 

H 

rtpHpH dfH pHpH pHpH 

m 

B 

to 

to 

o 


'Oi to 9 9 b» eo ca ta 


cieo^cDeotao 

ta 

00 e» pH b. e> 0 •ei C 9 0 1 * e e» 0 e 0 

la 

ID * 


2 

CO 

hH 

s 

cooooibdoo 

^ pi^ 

00 

^ 0 d 0 Cl 0 •et 0 pH ^ 0 do 0 ia 

PHPHdClCICSClPHpHd^ClHIPHPH 

d 

Cl 

d : 

d 


P 

A 


s 

% 


6 

A 


n 

6 


.P 

s 

H- 


s 


p 

s: 


os 

o 


'2w-g V 

'SgS, O 


S 3 »« TS 

V Sib .S 
S = = *£••». 


■tJ ® 

i^§ 

S.^^'sS « C 3 O s 

Q S fg 09 M ss Sd aa 


g * •’00 SiA ^JS 
„^?.SeiSSs« S§£ 


unopMistiq^tiii^isaiss 


•OH leyog 


n n ^ le o t« 00 c» 




e«ooe)OiNe<im^ia9t-»ao> 

























































BOMBA.Y PRESIDENCY. 


872 


f - 

o 

Ha 

«3 

V. 

ss 

e 

s' 

•c» 

•«« 

E 

•«» 

■ka 

•2 

Ha 

,2 

2 

« 

as 

k 

a. 

:S • 

-s 

O 

*c 

Ha 

.2 

-r 

*«» 

'IS 

o 

u 

sa 

gg 

•0 

. s 

§* 

»•» 

s 

0 

1 

kI 

*" Ha 

; § 

00 

' H 

CO 

p 

s 

+ or — 

, in 1901. 
1902 as 
compared 
nith 
1891-92. 

8 

® •*' 
eo CO lo K 05 

C5 -t tH 

01 OJ H + rH 
+ + + + 

X 

8 

l-i 

+ 

f X 00 1%> X 05 
Cl ^ 05 O CO 
t*rHHt 50X10 
Ol-kX 

++++++ 

X 

8 

Cl 

•r 

XOP 
XPI'> 
pel rH 
X Cl H- 
+ +' 

X 

ei 

3 

+ 

+48,711 

«!f«b 0 w 
Eieieiq, 

+ + 

X 

50 

♦ 

3S 

PX 

rH 
t'9 • 
10 
tf 
X 
+ 

S 

O 

o> 

rH 

• 

s 

05 

rH 

eic0tooh« 

tO^rHcOCO 

tOiHCOrHO 

rH C) rH t'o 
iH rH 

g 

X 

X 

*ff-HX}^^X, 
C1C5 Cl l«.C3 -r 
XXt>XCIt«» 
to cHOXrJto 
eixxcixei 

ii 

of 

rH 

•X rHCI 
^ P P 
X rHX 
eiti'Tif 
rH 

p 

?! 

Cl 

X 

p 

X 

ej 

rH 

0 xxp 

X f-t to «f 
WXXrH 
•frHifiC 
rH 

x 

f, 

:tc9 

Pf 

r-®* 

X 

X 

X 

«« 

X 

Cl 

e 

C'l 

Oi 

i ■ 

rH 

00 

rH 

CO 00 50 COCO 
■ el oto ot^ 
to i« CO L'*> eo 
^OOrH iS 

X 

rH 

rH 

rt 

X X Q X X 
O rH X X p 
O Cl Cl t« «!• x 
1^0 65 
rH rH Cl rH rH r-f 

g 

's 

C rHX 

iSS:? 

•If 

CO 

f? 

50 

to 

<0 

•iT 

Cl 

fH 

1 X X X M 

X 0 xa5 

1 0 X -r rH 
•J* IH -i* Cl 

! rH 

1-1 

8 

[ rH rH 

ep X 
f 0 w 
of ^ 

1 Wrk 

h 

»2 
f P 

Is' 

h 

1 s-g e 

Igsi-sssg 

rH 

C5*?00l-ll> 

d9»iHrHH^ 

05 

to 

' 

la la 10 o ® CS 
ei 4* ^ £» C3 ca 

X 

rHOOX 

x6ci 

t 

1 

P 

X 

rH HiXO 
rHO^bda 

X 

Cl 

X 0 

•f p 
p 

Cl 

Af 

r* 

f 

t 

e 

0 

o 

? 

c 

''S® . 

i-aSeS 

i t c?5 

1 •»■« 0^ 

to 

rH 

® -i ei 
• r^rHianbo 
g t« ei i> ri ei 
h CO o i> o to 

Cl 

X 

3 

tS 

3 

W «3I X X A C5 
rH et X C5 

Cl X 56 X X o 
tox'o cix"h^ 

l>XCIO X rH 
•HfHrHrH 

rH 

8 

S' 

ClX X 
xcoiC 

X rH 0 

ly 

8 

iH 

P 

X 

g 

«f X ww 

cieoPx 
'1*aoofi 
w fl ostf 

rH 

-} 

j?” 

C9 

pp 
ei ’O 
PO 

x‘w 

a* *9 
<^p 
rH ef 

Is 

•s' 

IS 

6®S 

iil 

S H 

m C 

B IH 

III 

• 

o 

c» 

• 

8 

lO 

fH 

Q cit^aeo 

-• O to rH O 

£ 00 o tc to ao 

X 

05 

05 

X 

rH 

xxxopo 

Cl X P C5 X 
«!• X Cl P 

OO^C^r4rHer 
X 0 Cl «!• X ^ 
rH rH rH rH rH 

Cl 

rH 

so 0 
i?gS 

sv:j5 

X 

CO 

50 

10 

rH 

w 

X 

05 

0 

09 

_. 

SP<3 69 
CS r-tat— 

•a eicoo 
ei 

P 

X 

p 

tS 

X 

rHP 
Cl Cl 

m£ 

c6 X 

0 Si 
iH ©f 

Is 

i C5 

t ct 

1 

91 •* 
X 

tH 

9 

CO 

05 

00 


CO to Cl 00 

j; Cl rH rHOO M 

S fH56 o 50 rH 

^ to CO Cl 

X 

§ 

s 

rH 

-9XXX XX 

Cl ^ Cl Cl X 91 
rH Cl 00 Cl Cl X 
•H rH to 10 X Cl 
X 0 rH X Cl H* 
r^ rH rH pH 

X 

X 

i 

t>»rHX 

XO50 

CHlL'«0 

rHP^» 

XfHX 

X 

•at 

ob 

••T 

X 

rH 

s 

fH 

X 

ei 

to 

■a r4r.im 

&8SS 

Heio'rf 

X 

10 

p 

ikT 

X 

wx 

W W 

xo 
kpf w 

P X 
pco 

ei 

X 

10 

®2l 
ei . 

91 

p 

ef 

i 

CO 

B 

P4 

o 

g 

«c 

O 

S3 

9 

m 

09 

o 

n 

O 

i 

§ 

oa 

r-i 

i9 

rH 

000 00 50 65 
X'* C5 Cl 00 Cl 

S <0 t'* 00 O CO 
h 0l?flff^C5 cf 

^ Cl 50 O C5 to 
^ X 50 Cl ^ 

05 

1 

X 

cf 

O 

X 

X 

cS 

X 

ei 

rH 

XPXrHXX 
i^o Hf< X eo X 
0 X rH X rH rH 
^Clrf-f xw^ 
X 00 X to 91 ei 
l>XC|IOXX 
Cf rH Cf rH rH rH 

0 

X 

00 

a 

56 

rH 

rH 

P rH rH 
JL^PX 
rH-rp 
OXX 
WO X 
XOO 
rHXcf 

rH 

P 

X 

iC 

0 

ei 

tS 

rH 

s 

p 

X X •* X 
X X e*l rH 

^ 0 

05 05 rHX* 

X X X X 
•d H9 rH Cl 

p 

0 

X 1 
iS 

/X 

,CI 

fH 

P X 
p X 

Cl P 
PC? 
X 91 

“5. <5 

rH •}* 

X 

X 

X 

rH 

C> 

P 

X 

if 

91 

O 

o 

? 

o 

o 

09 

ei 

r4 

M to X50 m 

«£Je«rH iH O Cl 

S eo 00 C5 o 

^ CSX rH OCO 
^ Cl Cl ^ rH « 

Cl Cl X 0 X Cl 
X 0 P rH I** 
C5p«^lk.0 0 

05 99 C? -*» to rH 
X 0 X Cl X l-H 

xcicix caio 
cf rH Cl rH rH rH 

S 

Cl 

rH 

S 

•f XX 

WOH< 

Clb^X 
XX •« 

G9 ^ P 
iH Cl rH 

X 

s 

X 

rH 

rH 

X 

•ai 

X 

Cl 

rH 

X 

Cl 

55 

91 X •« 0 
px ei -r 

t^rj^rH W 

8 rH 05 W 

W w ei X 

X X rH Cl 

X 

c 

s' 

fH 

|H 

XP 

of cf 
p 0 

X p 

p ef 

rH 

•? 

P 

P 

P 

X 

9? 

91 

sii 

ft< o 

rH 

rH 

M 0^ « te 

tooocsx 

X 

X 

rH 

rH X r« 0 ^ »c 

IM ei 69 ^1 Cl 

to 

X 

Cl 

i^X A 

ft 

ei 

n 

Cl 

W W rH 


P X 
•p p 
rHiH 

s 

At 

•a 

B 

b 

i§ 

O 

rH 

•|M 50 C5 50 X 
St>OX50C5 
h X o 50 Cl I> 

^ o X ei^x 

^ 00 1> ^et 50 X 
rH 

C5 

O 

Cl 

cT 

X 

CO* 

OHS-f XrHX 
X c«>x ^ 

Cl 05 p ^ 
X X ^ eg X Cl 
RC5t:9C>pi> 

X rH Cl Cl rH rH 

X 

§ 

1 

X 

x^to 

X*f X 
XPt> 

ass 

*HC0 C5 
rH Cl Cl 

X 

s 

s' 

X 

3 

00 

8 

S' 

rHXpio 

WrHOX 

0 

x — cfx 

X 0 X a 
•9 ^ rH ei 

X 

X 

C? 

$ 

Cl 

rH 

«f X 
wx 
•f p 

W 9? 
X X 

X X 

s 

-*9* 

C5 

t!» 

X ‘ 
iC 

91 

«i 

ii 

1 

05 

OOQXt^ 

^ X ^ X 05 Cl 
qX XX rH X 

h oo:d*c?*f 

« CO Cl Cl ^ 56 
^ 50 1> X to 

s 

o 

tS 

rH 

X 

HjT. 

iPXXXX-? 

X X r<»x X p 
Cl ox 0x0 
^ o^i-HtCeo cf 

0 X f-H XX X 
Cl X I-I ^ -Jt rH 

X X X ei Cl cf 

•HI 

cl 

X 

X 

1:^ 

to 

rH 

rHX P 
X X r>4 
XV.>X 

X ClX 

Cl X *!• 
rH i-H X 

Cl X cf 

X 

rH 

X 

X 

X 

t> 

C5 

X 

m 

X 

ft 

XXX ■ 
X X X ^ 

X -^xO 
wp^cf 
X fH X X 
PWCIX 

•« 

el 

p 

w 

s 

Cl 

X ©1 

I'. -f 
pp 
PO* 
wo 
CIO- 

pp 

Cl 

w 

rH 

P 

0“ 

P 

P 

W 

rr 

•3^^'S 

Cl *0 o > 

c 00 

ta^OXXX 

JOXl>XO 

S X X X Cl 
fc Cl ^ t5 

^ X 05 O X Hi* 
^ rH iH 

X 

X 

X 

rH 

X •^XX ^ rH 
X X !'<- X 50 P 
PPIOPCIX 
e^cT-^cfw?cf 
« X 56 rH rH Cl 

XrH 

§ 

P 

P 

X 

XXX 
Cl wx 
|H 95 00 

sss 

p 

X 

eo 

rH 

0 

X 

& 

rH 

P 

t- 

POX*» 
XX to 0 
xxt>o 

rH X X 
rH 

s 

0 

1 

X rH 

X X 
'C « 

iCof 

XX 

ke*x 

r-yp* 

•a 

0 

X 

X 

p 

0 

p 

65 

0 

s 

1 

O 

0 

-• •i.-s 

1 CJ 

1 00 

S'- 

+ 


XOt^C^ Cl 
^ X X 

1> C5 X c« X 

XXX ^ iH 

7tiTi 

X 

09 

0 
tS 

C5 

X 

1 

0 91 0 0 IC rH 

Cl P X 1> X X 

^ a o^xx 

*f8'SSSS 

'Mill 

X 

X 

•r 

50 

X 

X 

1 

X 0 
CQOX 

555 

1 1 + 

X 

0 

rH 

00 

rH 

1 

10 

ec 

to 

Cl 

1 

w rHW 

taPOX 
rH V cn 0 
ofo xof 

1 rHX . 

* + + ^ 

X 

s 

Cl 

t> 

+ 

0 
X X 

0 X 
X X 

1 + 

p 

p 

w 

X 

w 

1 

— rH 

HH g 

to 

xo X 

X X X X rH 
X07 c><^o 
50X 

XrHXxx 
t>& XXX 

o 

8 

cT 

s 

ef 

Cl ^ 50 0 P 
X OP X c»x 
XXX CO p*o 
t^x rCifox 

X rH X P X 
^XXPt^rH 
rH rH* 

1 

X 

XXX 
W X p 

C5 

X 50 9? 
p X rH 
PWiH 
rH 

P 

s 

i 

of 

X 

'tn 

rH 

ff 

of 

xxwo 

X X X p 
^ X P ^ 
rH50t>k^ 
rHOXX 
xSrH-^it 
rH 

X 

8 

0 

09 

iHO 1 
X 0 1 
of C? 1 

91 ^ 

X X 
;^6? 1 

X . 
X 

c? 

X 

§ 

1 

1 

s 


to 


o 

rH 

X 

0'<<XXXO 
^ X >0 w X Cl 
XHjlrH^ rHX 

X 

el 

X 

op 

S 

rHO W 
X do Al 
^rHX 

X 

09 

X 

X 

■ ta 

X WO P 
X X 50 65 
®»rHrH 
rH rH 

P 

X 

fH 

rH 

X X 
p ^ 

0 

s 

iSi 

iH 


«9t^X XO 
X&OXH 
rH X 

,■» 1 » ® O 'CS d 
o 1 ®^o90»o>b 

^PX' 

xxp 

NtHrH 

Ai 

X 

X 

do 

iH 

Ip XPX 
d9<X5X W 
XX X X 

X 

lb 

X 

P w 

s?® 

X 

x 

X 

i . 

'4 

00 

ooeixx 

\ O ^ XX ^ 
X X X XX 

u 

X 

1" 

^t^PXXC^ 

&xcid6&p 

XniteiXXHit 

t* 

P XX 
'^X W 
XX 

p 

iH 

X 

P 

X 

ppx’w 
00 09 ^ X 
XXXO 

H fH rH 

X 

ei 

rH 

iH 

X p 
*oib 

X 

:?'• 

X 

X 

• ■ 

aS 

V 

' ’-g ■ 

• S ‘ 

<M 

O. 

'o’ 

1 -■ 

eo 

-.1 8 ■ 1 

' i ■ 3 ’ 

^ .l . ...^, . • g •• • • 1 

■s S s. i u ^ 

J'is§§ 

^^tdCLinoa npfi . 

1-; 
ts 
§ . 

8 

§ 

0 • 

p 

t4 

•s . . 

'Sm 

. • • • • • • 

8 

0 

3 

g 'gkg 2 

fS & 

1 S'® ^ 

M - '.g 

' *3 S^cS S 

«s ^ *g^ ® 

■•’'**• fS s ® 

CH 0 

e H « 

.5 ' 0 

a S S“S ■ “ 

p r s 

: |. • 

1 'OKIWMS 


tHXX^X tOt^XeSOrH • XX^ XXt^X 

rHrH rHtHiH nirtrHrH 


UTo'ni.'-'Tho popolAtion of Dombuy City (770,000) inotmled in tlio total iioiiatation for cnlcnlntlng normal sown awa per head of population (column H). 



IIOMBAY I’RRSIDBNCY. 


373 



O 

P 


GO 

P 

Oi 

CO 

< 

p? 

p 

3 


3H • 




•376 




CENTRAL PROVINCES. 




CENTE AL PROVINCES. 


377 
























































































I 


878 

I 

BENGAL. 

htatmeni thovoing jtment condition of diatriett with reference to Pdpufation, Ctdlivation, and Irrigation. 
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* ' i . * J \ ^1 I I • . ■ — 

®****“"^* popnl»tion ol Oalcutta and-HotcraX towiu ineloilcd in the total population of the PtoTince for calcnlating nTOtags gtoEa area under crop per head of population (eolanm 9.) 
















































UNITED PROVINCES OP AGRA AND OUDH. 

Statement J. — Showing present condition of districts with reference to Population, Cultivation, and Irrigation. 
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PROVINCES OF AGRA AND OUDH. 

Statement IL— Showing grots areas irrigated from different sources in each district. 
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3S1 

tJPPEE BTTRATA. 

SiafeaeHt tioKing present eondifion of districts toifh reference to Population, Caltivatioa, and Imgaiiait. 



^ ' 


f ormnos'. 


. CdiiTstea 

1 

Gxoss isxi. 

Peteifsce 

A»s 

eS5J«e 

l«r 

iheadcf 

10^. 

I t:C3. I 

brsict 

pajoJa. 

tSS3. 

e 

SS 

e 

OS 

mtdct. 

\ 

asnn^ 

in indies. 

laieoL 

j. or — dcce 
1S91. 

tictxpt 

ealthated. 

sroice!c& 

icfftaiteat 

IdlirRs. 

1 

Ciopred 

fiadcs’ 

iKKi-ieei.- 

looted 

dciiT!S- 

IKO-IM. 

e<£c=a9 

03 

C0S=33]Sv 

1 


3 

4 

t 

5 

( 

r 

6 

9 

10 

i “ 


1- 

2Iandalaj 

400 

366,507 

- 7,533 

' Acres. 
3^419 

Acres. 

210,087 

Acres. 

125,567 

Acres. 

37,222 

S7-5 i 

1 

Acres. 

0-S 

Acres. 

•1 

2 

Bhamo ... 

67-7 

79,516 

13,143 

S34A14 

18,186 

18,186 

SjoCO 

19*2 

0^ 


3 

UjitliTina 

81*8 

67,399 

— 67.SS6 

1,465,846 

31,014 

30,394 

2,182 

7*2 

0-4 


i 


61-0 

176,523 

+ 61,112 

500,000 

190,429 

169,226 

25,935 

15-3 

0-9 

•1 

0 

Buby Mines . 

65-0 

86,914 

+ 60,7(0 

349,606* 

10,380 

7,168 

2,270 

31-7 

i 0-1 

• •• 


Total Mandalay Dni- 
don • 

63-1 

776,858 

+ 33,338 

3AS1,9S5 

460,046 

i 

SdOjoSI I 

! 

m 

231 

0-4 

•1 

6 

Slnrebo . • 

37-9 

i 

236,891 

+ 194,342 

653,431 

465,656 

i 

413,104 

83,535 

27*5 

1-4 

i *3 

7 

Si^aing. . > 

29-0 

332,708 

+34,501 

49,562 

519,842 

310,116 

. 60,SE0 

16-2 

1-2 

•2 

S 

Loiver Cbindwin 

30-7 

276,383 

+44,138 

501.6C0 

403,761 

348,356 

6,477 

8 

1*3 


9 

Upper „ . 

70-6 

154,551 

1 +56,738 

i 

1,703,349 

209,609 

195,433 

6,260 

3*3 

« 

1-3 


1 

Total Eagdng Dm- 
sion • • 

42-0 

1,000.533 

339,739 

2,906,992 

1,598,868 

1 

1SG7JC09 

147,162 

13-9 

1*3 

1 

' -1 

10 

TLayetniyo . . 

i 

39-1 , 

239,706 

-111,703 

142,789 

65,261 

65,261 j 

! 

SCO 

! 

i 0-8 

0-3 

»»• 

11 

Pokxkkn 

36-3 

366,189 

+62,436 

491,537 

426,373 

414,548 

16,107 

3*3 

1*2 

• •• 

13 

ATnilin. « • • 

37-6 

233,139 

+8,664 

230.C00 

404,189 

371,528 

58,628 

22-0 

1-3 


13 

Magire . 

39-6 

246,7(8 

+27,618 

68,358 

i 

480,978 

690,266 

192,542 

32-5 

2'4 



Total Minbu Divi- 
Sion • • • 

32-9 

1,076.742 

— 23,087 

952,674 

1 

1.376,796 

1,341,603 

266,777 

19-9 

1 1*2 

•3 

14 

Eyankse • 

29-1 

141,253 

+14,631 

108,296 

327,704 

164,409 

124,366 

79-6 

! 1*2 

•9 

15 

Maktila 

32-4 

252,305 

+43,665 

22^283 

600,611 

440,643 J 

143.035 

63‘6 

i y.jr 

•6 

16 

Yamethin . 

37-6 

243,197 

+82,636 

; 467,335 

291,280 

271,440 

6S.CS7 

34*1 

1*1 

*2 

17 

Myingjan 

24-S^ 

356,143 

+399,796 

J 3S9.SSS 

1 

1.069,^53 

830.433 

! 

16,764 1 

1 

20 

1 2*3 

••• 


Total Meiktila Divi- 
sion « • • 

31-0 

992,900 

+442,617 

1,182,762 

2,188,897 

1,706,925 

313,143 


B 

•3 


Total Upper Burma , 

43'5 

3,846,033 

+782,607 

8,224,403 

1 

6,624,607 

4,666,068 

828,160 

21'3 

1 

1-2 

B 
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Slatetnent tJiowing areat xrrigateA If Ufajor and Minor 


V«3r. 


Pomn (Oimttt). 

Verm Surtn). 


Major vrtrka. 

Minor irorlfs. 

Total. 

MsJor rorlu. 

Mln'trVarli. 

Tof»t. 



Acres. 

Acres. 

Acres. 

Acres, 

Acres. , 

Acres. 

I8S1-82 . 

• 

008,647 

076.774 

.1,645,321 

•«a 

aaa 

taa 

1882*83 . 


527,868 

955,414 

1,663,272 

*aa 

aaa 

000 

1883*84 . 

• 

808,316 

783,762 

1,652,068 

000 

aa* 

000 

1884*88 . 

• 

• 602,717 

021,671 

1,614,288 

sa# 

000 

000 

1885 88 . 


942,854 

843,901 

1.786,845 

000 . 

0m0 

040 

1886*87 * 


],05i;850 

893,877 

1,9-13,733 

63,807 

aaa 

03,807 

1887*88 . 

• 

1,326,234 

018, 32s’ 

2,241,562 

06,541 

aaa 

96,541 

1888-sg . 

• 

1,600,723 

007,428 

2,607,161 

140,231 

• aa 

140,231 

1889*90 . 

• 

1.711,021 

904,710 

2,705,731 

152,435 

aa* 

152,435 

1880-91 . 

« 

1,810,917 

982,056 

2,799,873 

216,683 

aaa 

210,583 

1891*92 . 

• 

1,916,265 

I.049.1C4 

2,965,410 

228,127 

aaa 

■ 228,127 

1892*93 . 

• 

1,707,320 

1,079,709 

2,787,029 

140,562 

aaa 

140,562 

1893-94 . 


1,760,591 

958,66-4 

2,709,265 

163.C6S 

aaa 

153,063 

18P4-96 . 


1,700,471 

1.063,296 

2,769,767 

140,387 

000 

149,887 

1895*96 . 

• 

2,519,344 

939,200 

3.458,544 

338,813 

000 

338,813 

1896-97 . 

« 

3, 204:, 810 

960,110 

4,164.920 

466,707 

000 

466.707 

1897*98 . 


3,032,478 

1,153,334 

4,103.812 

403,420 

6/)26 

^ 408,416 

1898*99 . 


3,459,769 

970.259 

4,430,018 

412,742 

14,005 

426,747 

1899*1900 . 

« 

3,893,635 

849,694 

4,743,329 

491,337 

10,287 

601,624- . 

1900-01 . 

• 

4,356,992 

1,345,304 

6,702,206 

285,860 

12,395 

208,255 



SoinxT (izcrn>i!ro Eiso). 

SlSB. 



Uajor vorls. 

Miner iroikt. 

Total. 

MrJor irorkr. 

3Iinor irorki. 

TotsL 



Acres. 

Acrer. 

Acres. 

Acres. 

Acres. 

Acres. 

JS8i-82 . 


19,680 

140,978 

160.658 

303,332 

1,293.654 

1.C01.9S6 

1882*83 . 

a 

17,857 

149,147 

167,001 

309.450 

1,363,813 

1,673,293 

1883*84 . 

t 

18,743 

162,685 

172,430 

323,795 

1.217,036 

1,540,831 

1884-83 . . 

• 

21,609 ’ 

168,681 

180,290 

392,386 

1,390,787 

1,783,173 

1883*86 . 

• 

42,322 

141,429 

183,751 

402,001 

1,337.915 

. 1.739,919 

1886*87 . 

- 

28,812 

155,672 

.184,434 

403,171 

1,405,479 

1,814,650 

1887*88 . 

- 

31,172 

158,941 

190,113 

446,339 

i,i24,775 

1,871,114 

1888*89. . 

• 

63,037 

169,821 

222,878 

575,745 

1,542,890 

2,118,635 

1£89*90 . 

- 

56,381 

176,421 

231,802 

630,111 

1,719,703. 

2.349,819 

1890-91 . 

a 

50,584 

170,880 

221,464 

517,954 

1,686,519 

2,203,473 

1891*92 . 

a 

68,537 

174,134 

242,671 

466,083 

1,699,548 

2,165,631 

1892*93 . 

a 

45,202 

167,471 

212,673 

554,369 

1,814,686 

2,399,055 

1893-94 . 

a 

65,747 

172,646 

228;393 

558,488 

1,827,789 

2,386,277 

1894-95 . 

a 

60,707 

168,594 

'229,301 

607,036 

2,028,691 

2,635,726 

1995*96 . 

a 

49,989 

169,946 

219,934 

631,726 

1,665,051 

2,096,777 

1896*97 . 

■ 

79,926 

184,110 

264,036 . 

630,037 

1,867,319 

.2,497,356 

1897*98 . 

• 

. 86,778 

187,711 

274,489 

763,822' 

2.052,261 

2,806,083 

1898-99 . . . 

• 

67,850 

183,569 

251,419 

683,650 

1,767,401 

2,4S6j06i 

1899*1900 . 

• 

67,227 

170,5U 

237,738 

808,141 

1,71^,362 - 

2,668,603 

1900*01 , . .. 

• 

84,472 

167,333 

251,805 

' 961,434 

-2,082,425 . 

3,043,859. 




















^orh in each Frovi'nee in each year tince 1S81SS, 


VmnD PaoTiirCKn. 


JBiirOAL, 


Ksjor vrotki. 

. Minor TTorka. 

Ttlnl. 

Mifjor trorlis. 

Minor works. 

Tolnl. 

Acres. 

Acres. 

Acres. 

Acres. 

Acres. 

Acres. 

1,811,096 

101,'i63 

1,915,949 

414,787 

666 

416,453 

1,872,460 

101,716. 

1,974,175 

403,701 

1,741 

410,632 

2,188,468 

109,200 

2,297.674 

497,293 

21,122 

'618,416 

1,513,180 

101,125 . 

1,617,805 

408,807 

7,223 

'606,120 

1,608,871 

101,303 

1,709,676 

475,613 

4,665 

480,078 

1,267,676 

06,239 

1,868,815 

415.676 

2,146 

417,721 

1,397.781 

. 119,607 

1,517,288 

490,760 

4,218 

494,968 

1,489,351 

113.102 

1,604,753 

584,978 

16,773 

600,761 

1.753,821 

125.582 

1,879,403 

560 , no 

23,042 

583,761 

1,887,777 

126,337 

2,014,114 

543,315 

4,410 

647,725 

1,912,861 

132,179 

2,045,030 

736,381 

23,736 

760,117 

1,663,393 

136,153 

1.799,946 

662,930 

81,293 

744,223 

1,568,293 

76,899 

1,615.107 

656,065 

16.378 

572,418 

865,2^17 

74.211 

929,461 

509,811 

25,008 

535,719 

1,868,417 

141,674 

2,010,021 

i i>/0>033 

88,475 

618,408 

2,815,900 

177,978 

3,023,881 

805,387 

36,625 

842,012 

2,3J5,690 

105,177 

2,611,173 

701,2j8 

23,039 

729,292 

2,152,353 

101,419 

2,253,802 

712,221 

32,947 

745,168 

2,653.491 

170,300 

2,829,794 

727.026 

29,703 

756,734 

1,868,091 

112,833 

2,000,926 

716,271 

83,119 

749,390 


Misiiks. 

Itmrnvji ikd CsirniL Tkma Aozxor. 

Major nrorkr. 

Minor works. 

Total. 

Major works. 

Minor works. 

Total. 

Acres. 

Acres. 

Acres. 

Acres 

Acres. 

Acres. 

1,801,131 

3,350,183 

5,161,314 


21,192 

21,192 

1,912,223 

3,313,382 

6,255,604 

• •• 

27,462 

27,462 

1,069,817 

. 3,526,778 

5,496,595 


22,660 

22,560 

1,793,695 

3,380,029 

6,173,724 


21,780 

21,780 

. 2,098,223 

3,488,084 

6,586,807 

• •• 

23,408 

23,408 

2,116,936 

3.607,707 

6,723,643 

• ft 

20,475 

20,476 

2,181,012 

3,658,228 

6,842,240 


24,665 

24,665 

- 2,266,630 

3,640,285 

6,909,816 

• •• 

27,631 

27,631 

2,311.409 

3,619,361 

6,960,770 


23,191 

23,191 

2.346.732 

3,486,675 

6,833,407 

• •• 

28,617 

28,617 

2,413,503' 

3,099,870 

6,613,378 

• • • 

11,987 

11,087 

2,896,521 

3,671,658 

6,068,079 

• as 

36,330 

36,330 

2,389,708 

3,844,391 

0,234,189 

• •• 

34,244 

84,244 

2,466,748 

3,517,624 

6,974,372 

• •• 

88,920 

33,920 

2,406,090 

8,926,392 

6,332,482 


31,129 

31,129 

' 2,606,435 

3,476.810 

6,032,216 


36.703 

. 36,703 

2.705,915 

3,666,832 

6,872,737 

• • ■ 

38,821 

' 88,331 

. 2,776,782 

3,914.057 

6,689,839 

• •• 

25,692 

. 25,593 

2,768,668 

. ... 3,846,657 . 

6,114,325- 


* • 13,421 

13,411 

- 2,916,271 

8,684,853 

6,600,124 


34,791 
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LIST OF STATE IRRIGATION WORKS IN BRITISH INDIA WHICH WERIil OPENED FOR 

IRRIGATION RISFORB 1ST APRIL 1901— conid. ’ 


II,— Works without Capital Account.— (2) jBomlay, Nadras, and Vpper Surma. 


ISerial Ko. 

Kiue of Disisict. 

JfVSIIiER 01' 
WORKS. 

ATEKAGB ‘ANNUAI, nnSUI-TS nURlNO TUB BITB YBABS 

BNDINO lOOO-Ol. 

Canals 

nitbont 

stongo 

work. 

Tanks, 

Gross 

rcoclpts. 

Tolftl 

oxpcndlturc. 

' 2?ct 
rovenuD. 

Anaa oiiAnoan as inniQAtan. 

pm 

’pm 

Total, 

1 j 

2 

S 

B 

fi 


Bi 

Bi 

HI 

10 







its. 

Its. 

Ss. 

Aoros. 

yVorcs, 

Acres. 







Soml 

lay Presic 

onoy. 





Ahuiadabad 

. 

4 

... 

1,266 

68,166 

17,370 

60,789 



10.071 

3,370 

Kaira . 

• 

• 

1 

1,890 

666 

647 

—82 



122 

V 

3,379 

Fancli Mahals 


• 

• •a 

0 

1,212 

121 

1,091 



120 

4,262 

Froach . 




873 

3,004 

I 




( • 020 








> 10,411 

83,948 




5,908 

Snrai; 

• 

m 

• •• 

1,666 

47,360 

3 




C 12,804 

6,003 

Ehandesh 


0 

93 

2 

1,41,317 

02,191 

79,126 

C3 

? ' 

21,274 

* 

6,291 

Kasik . 

« 

• 

2S6 

2 

80,901 

16,600 

66,801 

o 

J 

1 

16,846 

6,203 

Ahtnadnagar 

« 

• 

• •• 

2 

714 

36 

679 

• .4* 

i 

118 

6,299 

Poona . 

0 

• 

4 

2 

3,490 

1,246 

2,254 


; 

408 

6,300 

8atara 

• 

4 

• 4* 

1 

668 

163 

d{)0 



111 

6,714 

Belganm . 

• 

• 

• «« 

414 

38,131 

16,689 

16,492 



0,010 

6,730 

Bijapnr . 

• 

• 

00i 

16 

6,922 

970 

4,062 



1,480 

8,175 

Dhartrar , 

• 

« 

2 

1,443 

1,76,600 

84,356 

91,204 



68,100 

8A79 

Batnaglri 

« 

• 


4 

3,664 

1,183 

2,481 



1,349 

9.493 

Eanara . 




1,314 

Bot avail* 

1,878 

Not avail* 



Not avail* 

■n 






able. 


able. 



able. 







Madr 

AB Presidi 

moy. 




■ 






Class III. — Wi 

srTes. 





Vizagapatam 

( 


10 

««f 

64,014 

6,439 

■ 48,576 

21,808 


38,810 

9,606 

Salem 

• 


• •• 

2 

1,167 

1,208 

—61 

388 

417 

SOS 

9,506 

Chinglepnt 

• 



1 

13,627 

3,661 

9,876 

6,871 

1,100 

6,980 

0,5li 

■ South Arcot 

• 


5 


63,383 

9,148 

54,235 

12,634 

3,548 

16,182 

0,533 

Coimbatore 



22 


145,195 

6,129 

1,39,065 

26,954 

20,770 

.40,724, 

9,539 

Tinnevelljr 

• 


6 

#•* 

4,23,911 

16,798 

4,08,113 

37,091 
• ' 

34,582 

■. 71,678 







Cla 

ss IV^Wi 

tries. 




12449 

Ganjam . 

• 


313 

2,697 

1^2,117 

35,306 

86,811 

1242S3 

4014 

129,107 

13,634 

Vizagapatam 



81 

1,204 

1,95,217 

68,399 

436,818 

60,290 

63,626 

332,916 

15,193 

Godavari 

• 


27 

1,334 

1,33,032 

75,717 

57,866 

84024 

2,738 

86,762 

15,C03 

Kiztisa . 

• 


32 

373 

93,604 

97,985 

—4,3 81 

33,657 

465 

81/)22 

16,200 

! Knmool . 


• 

257 

343 

1,27,213 

41,971 

86,214 

43,612 

7,363 

60,876 

16,257 

Edlaryaad Ananlapm 

1,1B3 

912 

0,22,417 

1,62,768 

4M689 

163,188 

49,805 

2X2,093 

21,7EO 


0 

. 

929 

2^64 

5,99,076 

94168 

6M»07 

178,604 

64,579 

243,273 

22,123 

1 Kellore . 

0 

• 

20 

m 

3,78,743 

94531 

2,84,212 

113,132 

12,732 

125;864 

25/>26 

Chjaglejttt 

• 

- 

' 294 

2,297 

7,60/)57 

1,79,742 

5,50,.336 

332,123 

52,844 

384;oe7 


Socth Arcot 

• 

• 

251 

2,779 

10,12,316 

1,69,873 

8,42/173 

277/424 

69/445 

336,860 
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LIST OF IREIGATION WORKS IN BRITISH INDIA WHICH WERE OPENED FOR IRRI- 
GATION BEFORE 1ST APRIL im^coneltcded. 

II.— Works without Capital Accountt— (2) Bombay, Madras, and Upper Burma— condd. 


NUMBER OF 
WORKS. 


Serial No. ItJiltE OP OjsTBiCT. Canals Assi CBisasD as xbbigiibii Rcuxevi: 

irithont Orora Total Net 

stora^ lauM. receipts. cxpcnditnic. rerenne. _ , 

irori:. I ' Ebarii. Rabi. Total. 


AVERAGE ANNUAL RESULTS DURING TUE FIVE TEARS 
ENDING ieO(M>l. 









Bs. 

Bs. 

Bs. 

Acres. 

Acres. 







•1 

Madras Fresideno; 

T — conoid. 









Class JV. — Works — conoid. 



32,057 

North Aicob 



1,150 

2,851 

TjdOjSGG 

1,55,045 1 

5,80,321 

203,804 

90,359 

34,831 

Sdem 


» 

835 

1,939 

4,12,033 

73,556 

3,38.479 

110,769 

102,269 

35,030 

Ckiiinhatore 


• 

72 

127 

2,18,608 

44,934 

1,73,674 

48,491 

20,161 

36,174 

Trichmopolj 


• 

153 

991 

5,52,440 

1,47.828 

4,04,612 

124,619 

46,906 

36,681 

Tanjore . 



... 

507 

1,26,705 

—48,126 , 

1,74.831 

54,055 

4,877 

42,291 

Madoia . 



524 

5,086 

4j3oj266 

86,578 1 

3,48,688 

121,139 

38,209 

44,538 

Tinnevdly 



145 

2,122 

8,02,773 

1,47,500 

6,65,273 

141,798 

81,067 







upper Burma. 



44,572 

Mandalay 


• 

1 

13 

1,73,016 

1,24,066 

48,950 



44,614 

Shweho . 


• 

1 

41 

2,65,005 

42,638 

2,22,367 



44,640 

Sagaing . 


• 


26 

1,312 

131 

1,181 



44,649 

Kjanhso 



8 

1 

5,49,109 

3,99,995 

1,49,114 

a 

ps 

? 

44,651 

Myingyan 


• 


2 

3,580 

54,998 

—51,418 

a 

o 

F3 

44,718 

Meiktila . 


• 

• •• 

67 

3,66,933 

2,4^,769 

1,24,164 

o 

g. 

1 

44,762 

Yaiaothin 


• 

• •• 

44 

1,06,715 

69,694 

3/,021 



44,768 

Minhn . 


• 

2 

4 

1,46,647 

2,70,124 

—1,28,477 



44,774 

Magwe . 


• 


6 

.1,454 

4541 

1,000 





Acres. 


293,663 

213,038 

68,652 

171,523 

58,932 

159,348 

222,865 

36,488 

86,772 

248 

127,518 

1,035 

88,601 

33,687 

44,763 

715 



VoJ. IV, 




G. I. C. r. 0.~x. . 993 I. L C.— 7-?-I903.--3,9(>l-A. K. U, evt. 



















